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DEPARTMENT OF THE AIR FORCE
HEADQUARTERS 95TH AIR BASE WING (AFMC)
EDWARDS AIR FORCE BASE, CALIFORNIA

10 July 2012

MEMORANDUM FOR DISTRIBUTION

FROM: 95 ABW/CEV

5 E. Popson Avenue
Edwards AFB CA 93524

SUBJECT: Preview Final Site 3 Record of Decision (ROD), Basewide Miscellaneous,

Operable Unit 7, Edwards AFB, CA

1. Transmitted herein is the Preview Final ROD for Site 3, Main Base Inactlve Landfill,

Operable Unit 7, Edwards AFB, CA for your review.

2. A track changes version of the document and responses to comments on the Draft Final

(Revised Version 2) of the ROD was emailed to you on 10 July 2012.

3. Please provide cbmments on this document by 07 August 2012.

4. If you have any questions or comments, please call me at (661) 277-1474 or Rebecca

Hobbs at (661) 277-1409.

Al DUONG
Chief, Environment’e_ll Restoration

Attachment:
Pre_view Final Site 3 ROD, Basewide Miscellaneous, Edwards AFB, CA

" DISTRIBUTION:

Mr.
Ms.
Ms.
Mr.
Mr.
Ms.
Mr.
Ms.
Ms.

Joe Healy, U.S. EPA, Region 9 (1 hard copy, 1 CD)

Thelma Estrada, Attorney, U.S. EPA, Region 9 (1 hard copy)
Gracie Pendleton, Attorney-Advisor, U.S. EPA (1 CD)
Loren Henning, Section Chief, U.S. EPA (1 hard copy)
Kevin Depies, California DTSC (1 hard copy, 1 CD)

Vivian Murai, Attorney, DTSC (1 hard copy)

Tim Post, California RWQCB (1 hard copy, 1 CD)

Kimberly Niemeyer, California WRCB (1 hard copy, 1 CD)
Karla Brasaemle, TechLaw (1 hard copy)




. DEPARTMENT OF THE AIR FORCE
- HEADQUARTERS 95TH AIR BASE WING (AFMC)
' EDWARDS AIR FORCE BASE CALIFORNIA

10 July 2012
' MEMORANDUM FOR DISTRIBUTION
FROM: 95 ABW/CEV
' | 5 E. Popson Avenue
Edwards AFB CA 93524

SUBJ ECT Preview Final Site 3 Record of Decision (ROD), Basewnde Mlscellaneous Operable Umt 7,
Edwards AFB, CA S _

- L Transmltted herem is the Preview Fmal Sxte 3 Record of Declsmn (ROD) Edwards AF B
CA. : _

2. The document was submitted to the RPMs with comments requested by 7 August 2012.

3. Ifyou have any ques_tlons or comments please call me at (661) 277- 1474 or Rebecca Hobbs
at (661) 277-1409. _

~ Ai D. Duong, NH-IV

‘Remedial Project Manager
Chief, Environmental Restoration
Edwards AFB, CA_-

Attachment
Preview Final Stte 3 ROD (Revnsed Version 2), Basewide Miscellaneous, Edwards AFB CA

DISTRIBUTION:

Mr. Eric Barefoot, AFCEE/ERC (1 CD) _
* Mr. Tom Rudolph, AFLOA/JACE FSC (1 CD) |
Mr. Warren Seidel, AFFTC/JA (1 hard copy)
Mr. Bill Hall, AFCEE/EXE (1 CD)
© Ms. Adria Bodour, AFCEE/TDV (1 CD)
Ms. Rebecca Hobbs, 95 ABW/CEVR (2 hard copies, 1 CD)



DEPARTMENT OF THE AIR FORCE
HEADQUARTERS 412TH TEST WING (AFMC)
EDWARDS AIR FORCE BASE CALIFORNIA

23 August 2012
MEMORANDUM FOR DISTRIBUTION

FROM: 412 TW/CEVR
5 E. Popson Avenue
Edwards AFB CA 93524

SUBJECT: Final Site 3 Record of Decision (ROD), Basewide Miscellaneous, Operable Unit 7, Edwards
AFB, CA - Replacement Pages

1. Transmitted herein are replacement pages for the final ROD for Site 3, Main Base Inactive
Landfill, Operable Unit 7, Edwards AFB, CA.

2. These pages reflect the agreed upon changes to the Preview Final ROD that was sent to you on 10
July 2012.

3. If you have any questions or comments, please call me at (661) 277- 1474 or Rebecca Hobbs at
(661) 277-1409.

AI DUONG
Chief,_ Environmental Restoration

Attachment:
Replacement Pages for Final Site 3 ROD, Basewide Mlscellaneous Edwards AFB, CA

DISTRIBUTION:

Mr. Joe Healy, U.S. EPA, Region 9 (1 copy)

Ms. Thelma Estrada, Attorney, U.S. EPA, Region 9 (1 copy)
Mr. Loren Henning, Section Chief, U.S. EPA (1 copy)

Mr. Kevin Depies, California DTSC (3 copies)

Mr. Tim Post, California RWQCB (1 copy)

Ms. Kimberly Niemeyer, California WRCB (1 copy)

Ms. Karla Brasaemle, TechLaw (1 copy) -



-COM AECOM 714 567 2400  tel
=
A— 999 Town & Country Rd

714 567 2409  fax
Orange, California 92868
www.aecom.com

August 24, 2012

From: AECOM Technical Services, Inc. (AECOM)
999 W. Town and Country Road
Orange, CA 92868-4713

Subject: Final Site 3 Record of Decision (ROD), Basewide, Miscellaneous,
Operable Unit 7, Edwards AFB, CA — Replacement Page

Transmitted herein is an additional replacement page for the final ROD for Site 3, Main Base
Inactive Landfill, Operable Unit 7, Edwards AFB, CA. Please include with the replacement
pages dated 23 August 2012.

Attachments:

- MEMORANDUM FOR DISTRIBUTION
- Page 1-5
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> Figure A-6 _ Trichloroethene in Groundwater
' ' Site 3 Inactive Landﬁll Groundwater Momtormg Wells _

» Figure A-7 Vinyl Chloride in Groundwater
' : _Site 3 Inactive Landﬁll Groundwater Momtormg Wells

> Figure A-8 Nitrate in Groundwater _
. - Site 3 Inactive Landfill Groundwater Monitoring Wells

APPENDIX B APPLICABLE OR RELEVANT AND APPROPIRATE REQUIREMENTS
o “FOR SITE 3 :

~ » TableB-1 - Appllcable or Relevant and Approprrate Requrrements for Site 3

> TableB2 Portions of Title 27, California Code of Regulations that are Appllcable or Relevant
© and Approprlate Requrrements for Site 3 S .

APP_ENDIX (OF REVISED HUMAN HEALTH RISK ASSESSMENT

July 2012
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LIST OF ABBREVIATIONS AND ACRONYMS

> greater than

- minus

% percent

% viv percent by volume

+ plus

§ section

pg/L micrograms per liter _

pS/cm microSiemens per centimeter

pg/m’ micrograms per cubic meter

412 TW/CEVR 412" Test Wing/Environmental Restoration

95 ABW/CETM 95" Air Base Wing/Civil Engineering Work Management Office

95 ABW/CEVR 95" Air Base Wing/Environmental Restoration

95 ABW/EM 95™ Air Base Wing/Environmental Management Directorate

95 ABW/EMR 95" Air Base Wing/Environmental Restoration Division

ABW Air Base Wing

ACM asbestos-containing material

AECOM AECOM Technical Services, Inc.

AF Air Force

AFB Air Force Base

AFCEE/ERD Air Force Center for Environmental Excellence, Environmental
Restoration Division

AFCEE/ICE Air Force Center for Engineering and the Environment
MAJCOM & Installation Support-CONUS (AFMC)

AFCEE/ISM Air Force Center for Environmental Excellence/Installation Support, AFMC

AFCEE/EXEW Air Force Center for Environmental Excellence/Environmental Programs
Execution - West : - '

AFFTC Air Force Flight Test Center

AFFTC/EM Air Force Flight Test Center, Environmental Management

AFFTC/EMR Air Force Flight Test Center, Environmental Restoration Division

AFI Air Force Instruction

AFMC Air Force Materiel Command

AFRL Air Force Research Laboratory

Alluy alluvium

AOC area of concern

ARAR Applicable or Relevant and Appropriate Requirement

AVEK Antelope Valley-East Kern

bgs below ground surface

BHC gamma-benzene hexachloride

"BOD biochemical oxygen demand

BTAG Biological Technical Assistance Group

CA California _

CAI closed, abandoned, or inactive

Cal/EPA California Environmental Protection Agency

Cal/OSHA California Occupational Safety and Health Administration
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LIST OF ABBREVIATIONS AND ACRONYMS

CAMU Corrective Action Management Unit
CBr competent bedrock

.CCR ' California Code of Regulations
CDFG California Department of Fish and Game
CDHS California Department of Health Services
CDPH California Department of Public Health
CDWR California Department of Water Resources
CE ' Civil Engineering
cells/mL cells per milliliter _
CERCLA Comprehensive Envnronmental Response, Compensation, and Liability Act
CERCLIS ' Comprehensive Environmental Response, Compensation, and Liability

- Information System

CFR Code of Federal Regulations
Ch. Chapter -
CHs methane
CHHSL California Human Health Screening Level
CIWMB ' California Integrated Waste Management Board
CL clay '
cm/sec centimeters per second
CO2 carbon dioxide
COoC Contaminant of Concern
COD chemical oxygen demand
CONUS Continental United States
CoPC ' Contaminant of Potential Concern
COPEC. Contaminant of Potential Ecological Concern
CRWQCB California Regional Water Quality Control Board
CwC California Water Code
CwWM . Chemical Warfare Materiel ,
DCA dichloroethane '
DCB dichlorobenzene
DCE dichloroethene
DDD dichlorodiphenyldichloroethane
DDE dichlorodiphenyldichloroethylene
DDT dichlorodiphenyltrichloroethane
DFRC Dryden Flight Research Center
Div. : Division
DLR Detection Limits for Purposes of Reporting

"DNAPL dense non-aqueous phase liquid
DO dissolved oxygen
DoD Department of Defense
DODI _ Department of Defense Instruction
DTSC Department of Toxic Substances Control 4
DWR Department of Water Resources
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. FID

L_IST. OF ABBREVIATIONS AND ACRONYMS

- exempli gratia (for.example)

e.g.
Earth Tech - - Earth Tech, Inc.
" Earth Technology The Earth Technology Corporanon '
~ EC “electrical conductance
EFAW Engineering Field Activity West-
EMI  electromagnetic induction
~ EPA Environmental Protection Agency
- ERA . ‘Ecological Risk Assessment
" ERP Environmental Restoratlon Program
ET _ evapotranspiration :
et seq. et sequentes (and the following)
flame ionization detector
FFA . Federal Facility Agreement
FS “Feasibility Study
FSP Field Sampling Plan
- ft - feet.
GIS Geographic Information System
gpd. gallons per day .
gpm - - gallons per minute
H&S - “health and safety
HERD Human and Ecological Risk Division
HERO Office of Human and Ecological Risk
- HHRA * Human Health Risk Assessment
HI Hazard Index
HQ hazard quotient
ie. -~ id est (that is)
IC institutional control
ID . identification
ICRMP - Integrated Cultural Resources Management Plan
" INRMP Integrated Natural Resources Management Plan
J&E Johnson and Ettinger
'LDR land disposal restrictions
LFG - landfill gas
" LNAPL - light non-aqueous phase liquid
LT™ long-term monitoring
LUC Land Use Control -
m’/day cubic meters per day
MAG magnetic gradiometer
MAJCOM Major Command
"MCL . - Maximum Contaminant Level
MCLG Maximum Contaminant Level Goal
MEC Munitions or Explosives of Concern -
- mg/kg milligrams per kilogram
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mg/L

LIST OF ABBREVIATIONS AND ACRONYMS

" milligrams per liter

"ML sandy silt
MNA Monitored Natural Attenuation
MSL .- mean sea level
MSWLF Municipal Solid Waste Landﬁll
mV ~ millivolt
MW monitoring well
N . nitrate
N2 - - nitrogen -
NA "~ not applicable : _
NASA ~ National Aeronautics and Space Adrmmstratlon
NCP National Oil and Hazardous Substances Pollutlon Contingency - Plan
- ND. not detected
NP not promulgated
NPL- National Priorities List -
No'. number :
NS not sampled
0] oxygen’ :
O&M operations and mamtenance :
OEHHA Office of Environmental Health Hazard Assessment
OMB Office of Management and Budget
ORP oxidation-reduction ‘potential _
OSWER Office of Solid Waste and Emergency Response
ou - Operable Unit
ou7 . Operable Unit 7
PCB polychlorinated biphenyl
PCE - tetrachloroethene '
PERA Predictive Ecological Risk Assessment
PHC petroleum hydrocarbons '
ppb v/v parts per billion by volume |
‘Ppm parts per million
ppm v/v parts per million by volume
PRG * Preliminary Remediation Goal -
PRL Potential Release Location
PVC polyvinyl chloride
RA Remedial Action
"RAB - Restoration Advisory Board
RAO . Remedial Action Objective
RAR " Relevant and Appropriate Requirement
RAWP Remedial Action Work Plan
- RCRA Resource Conservation and Recovery Act
RI Remedial Investigation
ROD Record of Decision
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LIST OF ABBREVIATIONS AND ACRONYMS'

" RPM Remedial Project Manager
RSL Regional Screening Level
RTS Report to Stakeholders
RWQCB Regional Water Quality Control Board
" SARA Superfund Amendments and Reauthonzatlon Act
SC clayey sand
SDWA Safe Drinking Water Act
SERA -Scoping Ecological Risk Assessment
~ SM silty sand
“SP poorly-graded sand
Spp- species
SS stainless steel
STLC Soluble Threshold Limit Concentration
Subch. Subchapter
‘SVOC semivolatile organic compound
Sw - well-graded sand _
SWAT Solid Waste Assessment Test
- SWRCB State Water Resources Control Board
TBC : To Be Considered
TCE trichloroéethene .
TDL Total Designated Level
TCLP Toxic Characteristic Leaching Procedure
- TDS total dissolved solids
TEFA Technical and Economic Feasibility Analys1s
TEPH total extractable petroleum hydrocarbons
Tetra Tech Tetra Tech, Inc.
- TOC total organic carbon
TRV toxicity reference value
TRC Technical Review Committee
"TTLC Total Threshold Limit Concentration
TVPH total volatile petroleum hydrocarbons
UCL Upper Confidence Limit
UIC underground injection control
URF unit risk factor _
USACE - United States Army Corps of Engineers
USAF United States Air Force
. usc United States Code
USEPA United States Environmental Protection Agency
USGS ~ United States Geological Survey
- USFWS United States Fish and Wildlife Service
UST underground storage tank
UTS universal treatment standards
vC vinyl chloride
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LIST OF ABBREVIATIONS AND ACRONYMS

: VFA volatile fatty acid

VOGCs - - “volatile organic compounds -
~ Water Board ~ California Regional Water Quality Control Board, Lahontan Reglon :
WBr weathered bedrock .
. _ _ ‘ |
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1.0 PART 1: DECLARATION

1.1 SITE NAME AND LOCATION

| Edwards Air Force Base (AFB) (Base), 'Kem, Los Angeles, and San Bernardino Counties, California,
United States' Environmental Protection Agency (USEPA) Comprehensive EnVir_onmental Response,

Compensation, and Liability Information System (CERCLIS) Identification Number: CA1570024504.

To facilitate the administration of the: Environmental Restoration Program (ERP) af EdWards_ AFB, the
Base has been divided into ten Operable Units (OUs), which are used to group sites with similar site
conditions and contaminants. . This decision document addresses Site 3, Main Base Inactive Landfill,

which is located within Basewide Miscellaneous Sites Operable Unit 7 (OU7).
1.2° STATEMENT OF BASIS AND PURPOSE

This decision document presents the selected remedy for Site 3, Main Base Inactive Landfill, Basewide
Miscellan_eous Sites OU7, Edwards AFB, California,- which- was chosen in accordance with the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) of 1980, as
amended by Superftind Amendments and' Reauthorization Act (SARA) of 1986, and the CERCLA
regulation the National Oil and Hazardous Sub_stances Pollution Contingency Plan (NCP). - This

decision document is based on the Administrative Record File for Site 3.

| .The United States Air Force (USAF) and the USEPA are selecting the remedy éontained in 'this. Réc_ord-
 of Decision (ROD) in concurrence with the California Environmental Protection Agency (Cal/EPA)
Department of Toxic Substances Control (DTSC) and the California Regional Water Quality Control
Board_(Wéter Board), Lahontan Region. ' '

1.3  ASSESSMENT OF SITE 3

" Site '.3, Main Base Inactive ‘Landfill, was in operation from the mid-1960s (actual year .unknqwn)
until 1976, and was used for waste disposall 'by the entire Base, with the exception of the Air Force
Research Laboratory (AFRL). The landfill covers an estimated 67 acres, ‘and contains an estin.lated' :

526,000 cubic yards of municipal wastes. Although the presence of hazardous or explosive materials in |
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: the buried wastes has not been conﬁrmed the possrbrlity that these materrals may be contamed wrthm '

; the landﬁll cannot reasonably be ruled out.

Interim Removal Actions were performed under the Underground Storage Tank Investigation
_ Program at two Potential Release Locatrons (PRLs) in the vicinity of Site 3 PRLs 261 and 398
_'(Earth Tech 1996a -and- 1996b) After the completion of the Interim Removal Actions the PRLs

- were closed to further action by the Kern County Envrronmental Health Services Department in

' October 1996 (see Sectron 2. 5 8).

Th_e selected respo_nse actions for Site 3 presented in this ROD are necessary to protect public health or |
 welfare or the enyirOMent from actual or threatened releases of hazardous substances into the
environment. For hypothet_ical future residents, industrial workers, and construction workers exposed
“to soil and soil gas at Site-3_,'the potential cancer risks for the various pathways are all either below 10
- oor within the risk management range and noncancer Hazard Indexes (HIs) are less than 1. The
potential cancer risks and noncancer Hls for hypothetical future resrdents exposed to the groundwater at

Site 3 are consrdered unacceptable

In addition" although the potential - cancer risks and noncancer Hls for hypothetical future residents,’

" industrial workers, and construction workers exposed to indoor air at Site 3 are all either at risk levels

below or within USEPA’s risk management range of 10* to'10%, this risk does not address the potential |
-.explosrve hazard that could exist if landfill gases contaimng methane were to accumulate in a building,
ora potential release of VOCs from a deterloratlng container that could migrate like landfill gases, as

: vapors to the surface and accumulate in confined spaces or buildings.
1.4 DESCRIPTION OF THE SELEC’I_‘ED REMEDY '

The selected remedy described belOw is_intended t0 be the final action for Site 3, an inactive: landfill
located within CU7 Basewide Miscellaneous Sites. This site is addressed independently from other
sites included m OU7 and other OUs at the Base. The scope and role of QU7 within the overall
i _ management strategy for the ERP is presented in Section 2.4 in this ROD '

The strategy for Sité 3 cleanup is based on the presumptive remedy for CERCLA solid waste landﬁll

"~ sites, and has additional institutional control (IC) and monitoring components. However, the selected
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remedy does not contain an active contamment mechanism for contaminated groundwater due to

exceptronally low groundwater yields at the srte Because historical groundwater momtorrng data has
established the plume is stable and not expanding, there is no need for active containment. Instead, the

selected ‘remedy relies on Momtored Natural Attenuation (MNA) and physrcal methods to control

" stormwater- mﬁltratron to groundwater for groundwater contarlnment. The selected remedy
_includes limited waste consolidation, installation of an evapotranspiration (ET) cover, installation .of

~ stormwater controls 'implementation of Land Use Controls (LUCs), and conducting MNA until

groundwater remediation goals are achieved. An ET cover was selected in lieu of the State Prescriptive -

" Cover prescribed by Calrforma Code of Regulatrons (CCR), Tltle 27 Section 21090, because

State Prescriptive covers may be prone to desiccation in arid environments, such as that present at

Edwards. AFB. Desicc_ation cracks may provide preferential pathways through the clay barrier layer,

making the ba_rr'ier' ineffective in meeting the performance standard for inﬁltration.-
The main components of the selected remedy include:

1. Removing all surface debris and recycling or disposing the debris off site.

2. Excavating subsurface waste from the landfill cell'on the south side of Landfill Road, the
landfill cell northwest of the landfill, and the landfill cell west of the landfill and depositing
the waste in cells within the fenced area of the landfill. .

3. Assuring that a minimum of three feet of soils cover all landfill cells, which will include a
1-foot minimum of existing cover/foundation layer, or for newly constructed cells, common
~ fill obtained on site, 1.5-feet of imported soils suitable for-the ET cover, and 0.5 feet of
vegetative topsoil layer. The ET cover will be graded to promote runoff, and minimize

~ infiltration and erosion. o

4. Constructlon of stormwater controls (drversron ditches) to dlvert surface water away from
the landfill surface. : :

5. Implementing and maintaining LUCs (administrative controls and fencing) until the
concentrations ‘of hazardous substances in the soil and groundwater are at such levels to
allow for unlimited use and unrestricted exposure. Additionally, LUCs will prevent contact
by humans and animals with contaminants potentially present in the buried landfill debrrs
and prevent the unauthorized disposal of waste. :

6. Conducting MNA until remediation goals for groundwater are met.

7. Conducting gas monitoring to assure that explosive concentrations of landfill gases or
© VOCs are not migrating beyond the site boundary at concentrations that could cause an
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explosion in a future building or conﬁned space, or create a risk to human health from'
indoor air exposure in a future building.

- The construction phase of the selected remedy would be completed within two years. The selected
remedy is designed to bring Site 3-in compliance. with Applicable or Relevant and Appropriate

- Requirements (ARARSs) within 84 years.
1.5 STATUTORY DETERMINATIONS |

The selected remedy is mtended to be the final actron for the site.- The selected remedy is protective of
| _ human health and the environment, complies with Federal and State requrrements that are applicable or
relevant and appropriate to the Remedial Actlon, is cost effective, and uses permanent solutions and

alternative treatment technologies to the maximum extent practicable.

The selected remedy for Site 3 does not satisfy the statutory preference for treatrnent'as a principal
~ element of the remedy because active treatrient of the burled waste and groundwater at the site was not ..
_ found to be practicable. The volume and heterogenerty of buried debris, and the absence of localized -
areas with elevated contaminant concentrations, preclude a_practicable remedy in which treatment can
be used effectively. Although the selected remedy does not reduce the toxicity of waste huried within
“the landfill, it is consistent with the presumptive remedy for landﬂll sites in accordance with the
Superﬁmd Accelerated Cleanup Model (USEPA 1992). The overall volume of waste within the landfill
will be reduced by recycling as.m.uch of the surface debris as possible during surface debris removal
and waste consolidation. Although the selected remedy does not include active treatment of .
. contaminated groundwater, the installation of an ET cover and stormwater control measures will serve
- .to reduce the _mob'il'i.ty of potential contaminants within the waste, thereby reducing the. migration of
leachates into groundwater. By reducing the mobility of the contaminant source, the'ET cover and |
stormwater control measures are expected to enhance the rate by which natural attenuation degrades the

contaminants, within the groundwater to harmless byproducts.

A statutory rev1ew will be conducted five years after implementation of the selected remedy at Site 3,
and every five years thereafter (Five -year Revrew), to determine whether the. selected remedy contmues
to be protective of human health and the.envrronment; until the site can support unlimited use and

unrestricted exposure. The Five-year Review results will be placed in _the post-ROD Administrative
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' “Record File, which is located at the 412" Test Wing, Environmental Management, Building 2650A,
5 East Popson Avenue, Edwards AFB, California 93524-8060.

1.6 RECORD OF DECISION DATA CERTIFICATION CHECKLIST

The data certification checklist provided in Table 1.6-1 identifies the locations of certain key remedy
selection information included in the Decision Summary section of this ROD. Additional information

can be found in the Administrative Record file for this site.
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1.7 AUTHORIZING SIGNATURES AND SUPPORT AGENCY ACCEPTANCE OF THE
SELECTED REMEDY ,

The USAF and USEPA. with concurrence from Cal/EPA DTSC and the California Regional Water

Quality Control Board, Lahontan Region, arc in agreement with the selected cleanup remedy for Site 3.

W o [7Sge /T
MICHAEL T. BREWER . ' . -

Brigadier General, USAF
Commander, 412th Test Wing

Edwards Air Force Base, California
7

T e
———

/%/ e'“//é//~ t(/, [A N\ o | Date Sx"‘/’] Ll 2012

s L

MICH/\FI M. \/IONTGOMERY

Assistant Director

Federal Facilities and Site Cleanup Branch

United States Environmental Protection Agency, Region 9

Cal/EPA DTSC and the Chlifornia-Regional Water Quality Control Board. Lahontan Region. had the

OWVICW and commegt on this Record of Decision, and our concerns are addressed.:
Date 7/ 24/2612_

ALLEN WOLF LNDLN
Branch Chief San .’Oi‘l(]I. n/ Legacy Landfills Office
California D«.partmcnt of Toxic Substances Contro!

@/{4 //Z/ : KWM}‘M Date 10 212
\'IAIQYKZ/K Uy, UMDJIAN ﬂ

“Execufive Officer ' ,
California Regional Water Quality Control Board, Lahontan Region

;-

CUsersiNichols JohntAppDatatLocalidticrosoft Windows\Temporary Internet FilesContent. Out look\ 1 API\/Iszll\PﬂgC -6 of the Site 3
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We the undersigned, having worked on the development of this document, hereby concur with the »

remedy selected in this ROD.

Al DUO{G
Remedial Project Manager
- Edwards Air Force Base, California

| %D//) //ﬁ YQ/\//~ |
C/

United States Environmental Protection Agency, Region 9

(e

. " KEVINDEPIES -
Remedial Project Manager
Office of Military Facilities

Cawmme%nces Control

Y
TIM POST
Remedial Project Manager :
California Regional Water Quality Coritrol Board, Lahontan Region
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2.0 PART 2: DECISION SUMMARY

This decision summary provides an overview of the general characterlstlcs of Edwards AFB and
more site- spemﬁc characteristics for the Site 3 Main Base Inactive Landfill whlch is included in
thls ROD. In addition, the decision summary describes the remedial altcmauves evaluated for Site 3,
and _' a comparative analysis of those alternatives. The decision summary concludes . v_vith the
ideutification of the selected remedy for Site 3, and the sfatutory detérminations supbo’rting the selected

remedy.

~ This decision summary incorporates the cuutent recormuended in A Guide to Prepariﬁg Superfund.
- Proposed . Plans, Records - of - Deci'sion, and  Other Remedy Selection Decision Documents
(USEPA 1999b). Dgtails regérding the CERCLA Proposed qun for Site 3, Main Base Inactive
Landfill, Operable Unit 7 (OU7), Edwards Air Force Base, Califorriia (AECOM Technical Services,
Inc. [AECOM] 2010a) are prov1ded in Section 2 3 Commumty Partncnpatlon |

- 2.1 SITE NAME, LOCATION, ANDDESCRIPTION

Edwards AFB is located approximately ﬁve' miles northeast of the City of Lancaster iu the Antellope
Valley of southern California (Figure 2.1-1). The Base covers poftions of three different counties, |
' Keru, Los Angeles, and San Bernardino Counties, and encompasses approxiruately 470 square miles of
the Mojave Desert. The specific site addressud in this ROD is desiguatud as Sité 3 and consists of an
inactive landfil_l: commonly referred to as the Main Base Inactive Landfil. Site 3 is located in

Kern County in the Northwest Main Base area of the Base.

- Site 3 is assigned to OU7, Basewide Miscellaneous Sites, which includes .al_l_ERP sites and areas of
éonce_m (AOCs) not included in othdr _OUs at the Base. The Site 3 buund'ary encloses approximately
123 acres, of which approximately half (67 acres) is estimated to ha\}e been used for Wastg disposal

(Figure 2.1-2). The former waste disposal areas at Site 3 are enclosed within a cha_iu-link fence with”
‘the exception of one former waste disposal afea (cell) located south of .Landﬁll Road. -..The ground
surface is generally disturbed unimproved land that is sparsely covered with high desert vegetatlon

Debrls is known to be present on the ground surface in cemun areas at Site 3.
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~ There are no structures present at Site 3. The nearest structures to Site 3 are horse stables and an -

~ electrical substation located _approximately 1,000 feet to the south. The nearest on-Base residential area -

to Site 3 is approximately 1,600 feet to the southeast, and the nearest off-Base residences are

; epproximately 5.8 miles to the northeast. _

The USEPA CERCLIS 1dent1ﬁcat10n number for Edwards AFB is CA1570024504. Edwards AFB was
listed on. the Natlonal Pnormes List (NPL) on 30 August 1990. The lead .agency for environmental
investigations and Remedial Action (RA) at Site 3 is the USAF. Regulatory agencies providing support
and oversight of the ERP at Edwards AFB include USEPA Region 9, Cal/EPA DTSC, and the Water
Board, Lahontan Region. The USAF',"USEPA, Cal/EPA DTSC, and Water Board entered into a Federal
Facilit'y Agreement (FFA) for Edwards AFB’ in September 1990. ' The source of funding for the
environmental investigations and Remedial ActiOns at Site 3 is the ‘Air Force Environmental Restoration

Account.

2.2 SITE HIST(_)RY AND ENFORCEMENT

Site 3 Méin Base [naCtive'Landﬁll was in operati()n from the mid- 1960s (actual year unknown) until

1976, and was used for waste dlsposal by the entlre Base, with the exceptlon of the AFRL. Because
landfill operations at Site 3 ceased on or before ‘November 27, 1984 (1n 1976) this landfill is
con51dered a closed abandoned, or inactive (CAI) unit. While in operatlon the cut-and-cover method
of waste disposal was used at the site to contain the waste. The disposal cells varled in size, and were

cut into alluvial sediments and weathered bedrock At the end of each operatmg day, the waste was

" reportedly covered with a layer of soil. The burled waste has subsequently subs1ded, which has

resulted -in the cracking of the existing soil cover. The estimated location and areal extent of the

disposal cells are shoWn on Figures 2.2-1 and 2.2-2.

There are no available records to indicate the total quantity or types of waste received at the Site 3-Main

‘Base Inactive Landfill while it was active. It was spectllated that disposal of residential waste and

construction debris occurred at Site 3 based on _observations reported during Remedial Investigation (RI)

activities conducted at thie site in 2000. This RI also concluded that industrial waste (including fuels and
solvents) may have been deposited at the site. Additional RIs and-lo'ng-'term monitoring (LTM) activities
were conducted at the site to determine the depth of the buried waste and assess any potential soil

contamination, and to assess potential releases of contaminants to groundwater from the inactive
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landfill. A more detailed discussion of the s1te mvestrgatlons conducted at Slte 3is presented in thls

Z ROD in Section 2.5.7, Site Investrgatrons

_Based on thé estimated srzes of ‘the disposal cells and the areas of surface debris, it is estimated that

526,000 cubic )-"ards ‘of waste were deposited at Site 3 (The Earth Technology Corporation
| [Earth Technology] . 1994b) It is unknown whether any munitions or other military ‘wastes were
received at Site 3 for dlsposal however, there is no historical record of their dtsposal and no munitions
or other rmlltary wastes were encountered during test pit sampling (see Section 2.5.7.4). To date, there

have been no environmental enforcement activities associated with Site 3.
23 _ CONMINW PARTICIPATION

Comrnunity members and local 20vemrnent' agencie's have been kept informed of ERP activities and
‘have had opportunities for'involvement in the decision-making process for the remediation of Site 3
throughout the CERCLA process. Highlights of the community involvemént program are discussed

below.
2.3.1 RESTORATION.ADVISORY BOARD

~ The Edwards AFB Restoratlon Adv1sory Board (RAB) s a group that orrgmally met quarterly and now
meets semi-annually to facrlltate the exchange of -information and concerns between on-Base and
off-Base commumttes, Federal and State regulatory agencies, and the Edwards AFB environmental
cleanup Program Managers. The RAB 'was' formed in late 1994, replacing the Technical Review
Committee (TRC), which was estabhshed after Edwards AFB was named to the NPL in 1990 The
RAB has 14 appornted public representatlves (two of which are alternates); a USAF Co-chair; and
Remedial Project Managers (RPMs) from Edwards AFB, the USEPA, Cal/EPA DTSC, and the Water
Board, Lahontan Region. Off Base communities represented on the RAB include Boron, California.
C1ty, Lancaster Mojave, North Edwards, . and Rosamond. On- Base communities consist of Base
Housing, Main Base A1r Base_ Wing, Main Base Test Wing, National Aeronautics and Space
Administration (NASA) Dryden Flight Research Center.(DFRC), South Base, and the AFRL. One

appointed public representative is elected by the group to serve as the Public Co-chair.
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The RAB meetings are open to the public A portion of the agenda is available for public attendees to '.

brreﬂy address the RAB, or they can submit wrrtten comments on forms available for that purpose and

'the ERP staff at the Base will provrde written responses The Air Force and regulatory agency. _

- representatives are also avarlable mformally before and after the meeting, and during breaks, to discuss

poster board displays, PowerPoint pre_sentations, or any other questions or concerns that_meetmg

' attendees may have.

 An overvrew of the Srte 3 Proposed Plan was presented at the RAB meetmg for the. third quarter of
2010 held in Rosamond Califorma (CA) on 18 August 2010.

232 _REPoRT TO STAKEHOLD_ERS N

The Report to Stakeholders (RTS), a bi;montllly new_slett'e_r published by Edwards AFB, was deueloped
. for the RAB. The newsletter focuses on hazardous waste cleanup 'at'Edwards AFB, -explaniing how
cleanup technologies work, prov1dmg status reports on key restoration activities, and introducing o
RAB members through m—depth interviews. The RAB members use the newsletter as a reference tool _
to educate thelr commumties Edwards AFB currently distributes 6, 000 copies of the RTS every

month The public may also access the newsletter on the. Intemet

- A four-page fact sheet. about the Site 3 Proposed Plan was distributed w1th the RTS newsletter
published in February 2010. ' '

2.3.3 ADMINISTRATIVE RECORD AND INFORMATION REPOSITORIES

The Administrative Record File is maintained at the 95th Air Base Wing, Environmental

- Management, Building 2650A, >5 East Popson Avenue, Edwards AFB, California 93524. In'addition -
copies of a subset of the data and documents contained in the Admlmstratrve Record File and a

" complete listrng of all documents contained in the Admmrstrative Record File are avallable for public

review in information repositories located in the cities of Lancaster and Rosamond, ‘as well as at

."Edwards AFB.

N:\WPGroup\WPAEAFB\OUT\S32012\ROD\PF\3-070612 js.docx " 24 K ’ : Site 3ROD © . ‘
: oo . - Tuly 2012 '




- Edwards AFB Library Kern County Public Library

5 West Yeager Boulevard : : Wanda Kirk Branch-
Building 2665 3611 West Rosamond Boulevard
Edwards AFB, CA 93524-1295 Rosamond, CA 93560 '

(661) 275-2665 : (661) 256-3236

Los Angeles County Public Library
601 West Lancaster Boulevard
Lancaster, CA 93534

(661) 948-5029

2.3.4 COMMUNITY INVOLVEMENT

Notices of availability of the Site 3 Proposed Plan were published 'in local area newspapers
including'the Antelope Valley Press on March 2 and March 9, 2010, and the Mojave Desert News on
.March 4, 2010. A notice of availabiliiy of the Proposed Plan was also published in the Desert Eagle
(a Base newspaper produced by the Edwards AFB Public Affairs Office) on March §, 2010. A public_
comment period was held from February 17 to April 2, 2010. During the public comment period, the
RI report, the Feasibility Study (FS), the FS Addendum, and the Proposed Plan were made available to,
the public. | | |

Public meetings were held on- and_off-Ba'se on March 9, 2010 to preaent the. Proposed Plan to a
broader community audience. The en;Base meeting was held -l’rom 11:00 a.m. to 1:00 p.m.. at the
Environmental Management, Building 2650A, 5 East Popson Avenue, Edwarcls AFB, California.
The eff-Base. meetirig was held from 5:00 p.m. to 7:00 p.m. at the Wanda Kirk l3ranch Library,
3611 West Rosamond Boulevard, Rosamond, California. No verbal or.writte'n public comments were

received.
2.4 SCOPE AND ROLE OF THE OPERABLE UNIT

OUs at Edwards AFB are used to group sites with similar site conditions ancl contaminants, and
facilitate the administration of the ERP. OU7 is one of ten OUs at Edwards AFB (Figure 2.4-1). Sites
located =within OU7 are designated as Basewide Miscellaneous Sites, which includes any potentially
contaminated sites- that are‘not located within another OU at the Base. There are 89 sites or AOCs
assigned to OU7. However, 25 sites and two AOCs included in OU7 are managed separately under the
designation ou7 Chemical Warfare Materiel (CWM) because information in historical documents
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mdlcated that activities assocrated with CWM may have occurred at the s1tes potentially contammatmg
the 51tes with various types of chemical warfare agents and/or their degradation products. These sites
have been addressed in Enwronmental Restoratzon Program, Record of Decision, Operable Unit 7,
Ch_en_uca__l Warfare Matene_l, : Edwards Air Force Base (AECOM 2009a), which was signed by
_authorized signatories from the_Air Force, USEPA, and State.suppo'rt agencies. The.__remaining sites in

_ _OU7 evaluated to require Remedial Action will be.addressed ina separate ROD.

- Site 3 1s located m OU7 and is addressed separately in this ROD. This ROD contains the fmal remedy
for Site 3, and addresses all unpacted or potentially impacted media and receptors.

25 srT'E_' CHARACTERISTICS'
2.5.1 - SITE GEOLOGY AND SEISMOLOGY

Site 3 is located in a shallow bedrock area (Figures 2.5-1 tllrough 2.5-4) characterized by a thin layer of
| unconsohdated alluv1al sediments (comprised mostly of silty sands and poorly graded sands) overlymg

weathered and fractured competent granitic bedrock

Reglonally, the bedrock is characterlzed as a pre- Tertiary basement complex consisting of quartz

" monzonite, granite, and undifferentlated metamorphic rocks (Dibblee 1967). The regional fracture

system in the area of Main Base generally trends northwest-southeast with fractures typically dippmg

- 60 degrees or more toward ‘the northeast (Earth Tech, Inc. [Earth Tech] 2003) Based on a rock core

recovered from a test - bormg at the Main Base Active Landfill during the .Phase I Solid Waste
_ Assessment Test (SWAT) (BSK and Associates 1990a) bedrock is extensnvely fractured. The
recovered core consrsted of pieces of gramtic bedrock (typically less than-an inch to six inches long)

broken along fractures typically fractions .of an inch thick

Cross section _B-_B’ (see Figure 2.5-3) shows that the depth to weathered bedrock ranges from
approi(imately five feet beloi)v g_round. surface_ '(bgs)' at the north end of the site (Monitoring
Well 3-MW03) .to. approximately 36 feet bgs at the south end of the site. (Monitoring Well 3-MW10).
~The dep_th to competent bedrock ranges from a high of appro'ximately 18 feet bgs at the north end of the
site to approximately 75. feet bgs at the south end of the site. Also, as shown on Figure 2.5-3, the

‘waste cells were cut into the weathered bedrock, but not the competent bedrock.

N:\WPGroup\WP\EAFB\OUT\S3\2012\ROD\PF\3-070612 js.docx 26 ' " Sie3ROD
' ' : ' July 2012




‘This region of southern California is seismically active. The San Andreas Fault Zone is located

apbr’dximately 30 miles sbuthWest of Site 3, and the Garlock Fault Zone is idcatéd approxiinately:-
25 miles to the northwest (see Figure 2.5-1). During the last 20 years, major earthquakes recorded
near Edwards AFB at greater than 5.0 on the Richter Magnitude Scale (United States Geological Survey -

' [USGS] 2009) includ_e the Landers and Big Bear earthquakes in June 1992 and the Mojave earthquake
in July 1992. ' '

Fa_ults"mapped in the area of Site 3 include the El Mira'g'e. Fault locaied 'ap'proxima.tely 800 feet to the
southwest (see Figure 2.2-1), and the Muroc Fault located approximately six miles to the northeast (see

Figure 2.5-1). These faults- are generally parallel, northwest-southeast trénding riormal faults that

- produce horst and.graben features. SeV_eral nox_'theast-soumWest trending unnamed faults, collectively -

referred to as the Antelope Valléy F'aultl Zone, are located south _and southeast of the site.

' ~ Alluvial deposits generally' conceal the surface traces of thés_e faults. The identification of these faults

is based pﬁmarily on water level differences between nearby wells on the upthrown and downthrown
sides of the faults, and resul'ts from sub-regional groundwater flow simulations (Leighton and
Phillips 2003). | N

It should be noted that the p'lacerheht of the El Mirage Fault on Fighre '2.5-1- i# approximate a_rid based
ona regionai USGS figure from Leighton and Phillips (2003). Based.. on lithologies derived from well
logs and potentiometric surface data derived from Site 3 groundWatér monitoring wells installed during
the RI (see Figure 2.5-4), the fault zone is moré_ likely within 200 feet bf Site 3,. Jjust southwest of and
parallel to Landﬁll Road. From north to south, across the possible ldcation of the El Miragé Fault, the
bedrock elevation_ihcreases approximately 13 feet, the thickness of wea_tﬁeréd bedrdk:k increases from -
appro_ximately 6 feet to approxifnately 80 feet, and the potchtiorrietric surface decreases. by '
approximately 15 feet. . In addition, the location of a dry wash (see Figure 2.2-2) cbincides.w'ith the

changes noted iri the subsurfaée.

''2.5.2  SITE HYDROGEOLOGY AND GROUNDWATER SUPPLY

' The following section discusses the regional and local hydrogeoiogy and groundwater supply.
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-2.5.2.1 Hydrogeology

Edwards AFB overlies portions of four groundwater basins as defined by the California Department of

- Water Resources (CDWR) (2003); the Antelope Valley GroundWater Basin (No. 6-44), Fremont _Valley

Groundwater Basin (No. 6-46), Harper Valley Groundwater Basin (No. 6-47), and Middle Mojave
| River Valley Groundwater Basin (No. 6-41) (Figure 2.5-5). The Base also overlies portions of three
groundwater subbasins as defined by the USGS (2005); the Lancaster and North Muroc Subbasins

within the boundary of the Antelope Valley Groundwater.Ba_sin, and the Gloster Subbasin within the

boundary of the Fremont Valley Groundwater Basin. In addition to'these subbasins, the Base' also
encompasses areas of bedrock outcrops and shallow bedrock in the Rosamond and Bissell Hrlls (west
~and northwest part of the Base) the Hi Vista Area (south central and southeast part of the Base) and
Leuhman Ridge in the area of the AFRL (Figure 2.5-1).

Groundwater at Edwards AFB occurs mainly in unconsolidated alluvial depos1ts in these groundwater

basins and subbasins. In the Lancaster Subbasin, the unconsolldated alluvral deposits are known to |

"exceed thicknesses of 1,500 feet. Depth to groundwater used for beneficial purposes from water supply '

wells on-Base is generally between 100 and 125 feet bgs.

Site 3 is located near the Bissell Hills in" an upland drainage area within the Antelope Valley

Groundwater Basin (see Figure 2.5-5). This area is characterized by shallow bedrock and low

groundwater yield. Groundwatér in the area occurs in fractured bedrock overlain by thin alluvium.

A map showing groundwater elevation isopleths'in the area surroundlng Site 3 based on water levels
'measur_ed'in July 2009 is presented on Figure 2.5-6. As shown on the map, the: groundwater elevation

'isopleths generally mimic the surface topography, which is gener_ally influenced by the bedrock

topography.' The groundwater flow directions' generally mimic the ‘surface drainage. In the area -

surrounding the site, groundwater flow directions are to the southwest on the north side of Landfill
Road and to the northeast on the south side of Landﬁll Road toward a northwest-southeast trending
' burled bedrock valley ﬁlled w1th alluvial stream channel deposits (Mo_lave Creek). The groundwater

- flow dlrectlon then trends to the southeast toward Roger Dry Lake. The hydraullc gradients in the area

range from approxirnately 0.02 feet per foot to approximately 0.07 feet per foot. The regional surface

and groundwater flow directions indicate hydraulic continuity between this area and the Lancaster

Subbasin.
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' The El Mirage Fault (see Section 2.5.1) is considered by the USGS (Nishikawa et al. 2001;
- Leighton and Phillips 2003) tobe a potential barrier to groundwater flow in the vicinity of Rogers Dry.
Lake. The USGS did not consider the behavior of the fault in the vicinity of Site 3. However,
: accordmg to Nrshrkawa et al. (2001), vertical and horizontal displacement along faults in the Edwards
AFB area can offset ‘the more permeable water-bearmg deposits Juxtaposmg them wrth the less'
per_meable fine-grained deposrts. Altho_ugh. these fine-grained water-bearing deposits are not present at
Site 3, Nishikawa et al. (2001) also states that cementation, compaction, and extreme deformation of
the water bearing deposits.ad_jacent to faults can create low pe_rmeabtlity zones that can act as barriers to
groundwater .ﬂc:)w. The‘refore., it is possible that the El Mirage Fault may restrict groundwater ﬂow

southwest __of_ Site 3.

Locally at Site 3, the groundwater isopleth_s show a potentiometric high beneath the eastern part of the |
inactive landfill (Figure 2.5-7). | Groundwater depths at Site 3 typically range- from .65 to
110 feet bgs, with the highest groundwater elevation in Mon_it(_)ring Well 3-MW(07, which is located at
the main group of waste cells in the eastern part of the 'iri_active landfill. In this part of the landfill,
depressions and cracks have developed in the existing soil cbver; these. are caused by subsidence of the
buried waste in the landfill cells due to its decomposition and settling over time. = Surface water
accumulates in the depressions and cracks durirrg storrn .events and infiltrates the landfill. The likely
.result of the stormwater po'nding'at the- landfill surface and the increase in stormwater recharge is the
potentiometric high (artificial groundwater gradient) beneath these landfill- cells. " In this area,
groundtvater flow directions are radially outward from the artificial potentiometric high- This radial
outward flow is then captured by the natural groundwater flow to the southwest toward the buried

) alluvral valley trendmg parallel to Landﬁll Road.

Hydrogeologic condltlons at Site 3 were mmally characterlzed during Phase I and Phase I SWATs
conducted in 1990 and 1993, respectively (BSK and Associates 1990a; Earth Technology 1994a)

_ During the Phase I SWAT, a slug test was conducted in Test Well OMTBI (see Flgure. 2.2-1), and a
hydraulic .conduc_tivit_y of 3 x 10° centirneters per second (cm/sec) was calculated for weathered
bedrock surround_ihg the test well. During. the Phase II SWAT, s1ug tests were conducted in
‘groundwater monitoring wells where the depth to the top of the. screen interval was greater than 90 feet
in.competent bedrock. The: results of the slug tests indicate that the .hydraulic__conductivity of the’
competent bedrock ranges from 2.2 x 10° cm/sec to 7.1 x 107 cm/sec. The large variation in the
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'hydraulic conductivity is -probably due to groundwater occurrence within fractured granitic bedrock. -

The frequency of fractures controls the ﬂow of groundwater into the well and locally the fracture-

' frequency is highly variable.

2. 5'2 2 .. | Groundwater Supply

Prior to the establishment of the Base in the 19405 the water supply in the area was primarily from
- historic homestead water wells and was used for- domestlc and’ agricultural purposes From the 1940s
* until early 1993, the water supply for the Base .was primarily from groundwater production wells drilled

" and constructed by the Base

The nearest Base production wells to Site 3 are located approxrmately five miles south in the Graham'-

Ranch Well Field (see Figure 2 5-5), and produce groundwater from water-bearmg zones in

unconsolidated alluvial sediments.

Currently, the water supply for the Base comes from Base production 'wells (approximately 60 percent)
and the Antelope Valley-East Kem (AVEK) Water Agency, a- State water project contractor
(approximately 40 percent). . A\__’EK water for the Main Base area is delivered through an
| AVEK-owned feeder line that enters the Base along"Rosarnond B_oulevard_at North Gate, and AVEK
water for the AFRL is delivered through another AVEK—owned feede'r line that enters .the Base
.approxunately 1.1 miles south of Boron. The nearest off-Base resrdences that may have drmkmg water

wells are located approxrmately 5.8 miles northeast of the s1te

The Base__contracted with ‘AVEK to '_supply water to reduce groundwater' _withdraw_als from the _local
aquifers in order to minimize land and lakebed subsidence. The detrimental effects of the subsidence

include permanent loss of aquifer storage, increased flooding, cracks and fissures at land surface,

damage to man-made structures, and intangible economic costs (Leighton and Phillips 2003). The

.fonna'tion of cracks and fissures on the surface of Rogers Dry Lake are of particular concern because

-they interfere with the use of the lakebed as an emergency landing surface for aircraft.

Groundwater yields from the groundwater monitoring wells at Site 3 are generally low. Table 2.5-1

p'resénts a surnmary of the volume of groundwater purged from each nionjtor_ing well at Site 3 by -

bailing or pumping during well development or groundwater sampling activities. Generally, each

~ monitoring well was bailed or pumped dry during these activities, and recharge was slow. These data
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' indicate that the groundwater-bearing fractured bedrock at the site does not constitute an “aquifer” as
_'.the term is normally used. Underground injection control (UIC) regulations contained in 40 Code of -
- Federal Regulations (C'FR_)' 146.3 define an aquifer as "a geological formation, group of formations, or

_' part of a__formation tha_t is 'capable of yielding a significant amount of water to a well or spring”. -

The USEPA has establrshed criteria for sufﬁcrent quantities of groundwater yreld from a well to be
consrdered a potentlal source of drmkmg water in Guidelines for Ground—Water Classzﬁcanon under the
EPA Ground-Water Protection Strategy (USEPA 1986), which states on page viii:

“A potential source of drinking water is one which is capable of yielding a quantity of =~
drinking water to a well or spring sufficient for the needs of an average family.
Drinking water is taken specifically as water with a total-dissolved-solids (TDS)
concentration of less than 10,000 mg/L, which can be used without treatment, or which .
can be treated using methods reasonably employed in a public water-supply system.

The sufﬁcrent yield criterion has been established at 150 gallons/day."

Srmrlarly, the State Water Resources Control Board (SWRCB) has establrshed gurdelrnes in Adoption of
Policy Entitled ”Source_s of Drmkmg Water_" (SWRCB 1988) that state:

“All surface and ground waters of the State are considered to be suitable, or potentially
suitable, for municipal or domestic water supply and should be so designated by the
Regronal Boards with the exceptlon of: S

' 1 Surface and Lund waters where:

a. The total dlssolved solids (TDS) exceed 3,000 mg/L (5,000 uS/cm, electrical

conductivity) and it is not reasonably expected by Regronal Boards to supply
a publrc water system or

b. There is’ contammatlon either by natural processes or by human actrvrty
(unrelated to the specrfic pollution incident), that cannot reasonably be
treated for domestic use using either Best Management Practices or bést
econorrucally achrevable treatment practices, or

c. The water source does not provide sufﬁcrent water to supply a single well
capable of producing an average, sustained yield of 200 gallons per day.”

* Based on the data in Table 2.5- 1, a current or future well at Site 3 is unlikely to produce sufficient
.quantltles of groundwater for beneﬁcral use (i.e., dnnkmg water) because the fractured bedrock does

. not yield sustainable quantmes to meet the guidelines establrshed by either the USEPA or SWRCB. In

addition, even if adequate quantities of t.he groundwater could be extracted, th_e extracted groundwater
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" would require treatment due to naturally- occurring elevated concentrations of ar'sénic However the
Water Board does consrder the area at Site 3 to be pan of the Antelope Valley Groundwater Basin, for
: whrch they have desrgnated multiple beneficral uses mcludmg municipal and domestic supply, industrial
. service supply, agrrcultural supply, and freshwater replemshment (California Reglonal Water Quahty
Control Board [CRWQCB] 2005). ' ' :

A

2.5.3. SITE'TOPOGRAPHY SURFACE DRAINAGE

Site- 3, Main Base Inactrve Landfill is located on a gently slopmg alluv1a1 plam at. elevatrons ranging

from approxunately 2 400 above mean sea level (MSL) along the northeastern boundary of the site to. -

_ approximately 2,360 feet above MSL near the southeastern corner of the. site (Frgure 2.5-8).  The
| ground -surface slopes gently at 1 to 3 percent toward the southwest Surface water._dramage channels
trend toward the inactive landﬁll from the northeast pass ‘near the site on both sides, and join a large
channel (Mojave Creek) that parallels Landﬁll Road. All of these dramage channels are ephemeral

: channels that are active only durrng periods of rain.

A topography slope gradient map and a soil type.' map .ar'e presented on Fig’ures 2.5-9 and _2.5-10,
respectively. Each ﬁgure shows a signifxcant northwest-southeast trending linearity .of these features
* that generally coincides with the extension of . the El Mtrage Fault as mferred by the USGS (N1sh1kawa |

‘et al. 2001; Leighton and Phrllrps 2003)

2.5.4 SITE MAN-MADE FEATURES AND CULTURAL RESOURCES

Man—made features at or near the site include landﬁll gas and groundwater momtormg wells, a
cham—lmk fence surrounding the mactlve landfill, water lines, a water hydrant an open storm sewer |
h dramage d1tch electrrcal cable line, a paved road, and unpaved roads and trails (see Frgures 2.1-2 and |
2.2-1). There are no sewage plpes or storm drains in the vicinity of Site 3. There are no existing
~ structures at Site 3. The nearest structures to Site 3 are horse stables and -an electrical substatron '

located approxrmately 1,000 feet to the south

Air Force Instruction (AFI) 32-7065 and Department of Defense Instruction (DODI) 4715.3 require
Edwards AFB to have an Integrated Cultural- Resources Management Plan'(ICRMP) The ICRMP is an -
internial Base document that is updated annually and revrewed by Base leadershrp every ﬁve years. Itis

also a component of the General Plan Edwards Air Force Base, Caltfomta (Edwards AFB 2009), and
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is used by the 412" Test Wing as a decision document for cultural resources management actions and

for specific cultural resources compliance decisions.

Though areas of archeological or cultural resources have been identified in the ICRMP in the vicinity
of the site, there are no archeological or cultural resources within the Site 3 boundary shown on

Figure 2.1-2, or within close enough proximity to be impacted by any remedial alternative.

2.5.5 SITE ECOLOGICAL SETTING

Major fauna zonal habitats in the area of Site 3 include xerophytic (arid-phase) saltbush scrub, creosote
bush scrub, and Joshua tree woodlands (Figure 2.5-11). The land at Site 3 is highly disturbed due to
past activities conducted at the inactive landfill (Figure 2.5-12). The land adjacent to Landfill Road
from West Forbes Avenue to the Main Base Active Landfill is also disturbed fauna habitat, as is a small
area approximately 2,300 feet north of the site. Site 3 is not considered critical habitat for any

threatened or endangered plant or animal species. However, the northwest part of the site is included |
within a study area for the sensitive species desert cymopterus (Cymopterus deserticola), a raré

perennial herb in the carrot family, and an area north of the site is a desert kit fox species area.

2.5.6 SITE LAND USE AND DEMOGRAPHICS

Site 3 is located in Land Use Management Area C (Developed Area [Housing/Commercial/Industrial])
(Figure 2.5-13), as designated in the Integrated Natural Resources Management Plan (INRMP) for
Edwards AFB (USAF .2002b). According to the Base General Plan, the current and potential future use
of the land at Site 3 and adjacent to the site on the north side Landfill Road is categorized as Research
and Development (i.e., land used directly in basic or applied research such as science, medicine, and
engineering). South of Landfill Road, the land adjacent to the site is categorized as Parks and Historic
Sit_es (i.e., land administered for cemeteries, memorials, monuments, parks, parkways, and recreation

areas; excludes wilderness areas).

2.5.7 SITE INVESTIGATIONS

Investigations at the Site 3 Main Base Inactive Landfill include site evaluations conducted before

Edwards AFB was formally listed on the USEPA NPL on 30 August 1990; SWATS; investigations
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conducted to support the preparation of a closure plan; Remedial Investigations; and LTM and

sampling. The following subsections summarize the work performed during these investigations.

2.5.7.1 Site Evaluations

In 198'1, a site evaluation found that both domestic and commercial wastes had been d_epositéd in the
]andﬂil (Envirodyne Engineers, Inc. 1981). During a subsequent site evaluation, various total metals
constituents were detected at three times the backgrouhd soil concentrations.  Chlordane,
dichlorodiphenyldichloroethylene [DDE], dichlorodiphenyltrichloroethane [DDT], and the
polychlorinated biphenyl (PCB) Aroclor 1254 were also detected at elevated concentrations

(Engineering Science 1982).

2.5.7.2 Solid Waste Assessment Tests

Phase I groundwater and air SWATSs were conducted at Site 3 in 1990 (BSK and Associates 1990a and
1990b). The Phase I groundwater SWAT included a geophysical survey using seismic refraction
techniques to evaluate the thickness of the alluvial deposits and the drilling of two boreholes to collect
soil samples. The seismic refraction survey reve'al.ed that the thickness of the alluvial deposits at the
site ranged from a few inches to as much as 40 .feet bgs. The variable thickness of the uppermost
stratum (consisting of soils and waste filled cells) is largely due to the irregular character of the
soil-bedrock interface. The analytical results for the soil saniples showed that metals (with the
exception of arsenic and copper) were detected at concentrations below calculated background

concentrations. Volatile organic compounds (VOCs) were not detected in any of the samples.

The Phase I air SWAT included a site traverse with a flame ionization detector (FID) in which

numerous readings of VOCs and gases in excess of the instrument limit of 1,000 parts per million

(ppm) were observed albng fissures on the surface of the lahdﬁll, particularly in the southeastern

portion of the landfill. FID readings taken at grid points spaced 25 feet apart over the surface of the

landfill showed that most gas emissions from the landfill were escaping through the fissures.

Phase II groundwater and air SWATs were conducted at Site 3 from February to September 1993
(Earth Technology 1994a). Six groundwater monitoring wells (Monitoring Wells 3-MWO1 to
3-MWO06) were installed (see Figure 2.2-1), and soil samples were collected for laboratory analysis.

Two groundwater sampling events were conducted after the wells were developed. Additionally, four

N:\WPGroup\WP\EAFB\OU7\S3\2012\ROD\PF\3-070612 js.docx 2-14 : Site 3 ROD
. July 2012




: gas momtormg wells (Landﬂll Gas Momtormg Wells 3-LFGO1 to 3- LFGO4) were installed around the
_penmeter of the srte and one gas momtormg well (Landfill Gas Monitoring Well 3- LFG05) was -
_ lnstalled adjacent to a waste cell. Gas samples were collected from the gas monitoring wells to evaluate
| whether landfill gas was emanatmg from the waste cells. A list of all Site 3 landfill gas and
: groundwater monitoring wells along with a- summary of their well constructlon parameters is presented :
in Table 2.5-2.

2.5.7.3 Closure and Postclosure Maintenance 'Plan Investigations

_Phase I investigations were ‘conducted in November 1993 to support the preparatlon of Final Closure
and Postclosure Maintenance Plans for the Main Base Inactive Landfill, Edwards Azr Force Base,
'-'Calzfomta (Earth Technology 1994b) - These investigations included a review of 1992 aerial |

photographs of the landfill site, geophysrcal surveys, and a hand- auger boring program. The-

geophysical surveys utilized magnetic (MAG) and’ electromagnet1c. induction (EMI) methods over
15 proﬁles totaling 22,800 feet, and covered approximately 111 acres to niap the areal ei(tent of the
waste. A total of 81 hand-auger borings were used to estimate the areal extent and depth of the waste.
'The results of the Phase I.investigations were used to make a preliminary estimation of the locations of

the landfill cells at the site.

In April and May 1994, Phase II of the investigation program was conducted, which consisted of field
mapping the surface cracks in the soil cover on the landfill surface and installation of 60 additional

hand-auger borings.

The results of the field mapping, hand-auger boring program, and geophy'sical surveys were included in
the Final Closure and Postclosure Maintenance Plans Jor the Main Base Inactive Landﬁll Edwards
Air Force Base Calzforma (Earth Technology 1994b). However, a decision was made at that time not
‘to implement the closure plan because it was determined that the site did not pose an immediate risk to

human health or the environment.
2574 Remedial Investigations
An RI was conducted at Site 3 betwe_en June and September 2000, and consisted of an asbestos survey;

test pit excavations, 'and soil sampling to determine the depth of waste and associated contamination in

the northern and southwestern portions of the landfill; a soil gas survey consisting of both an FID
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survey and passive soil gés sampling; groundwater monitoring well installation; and- groundwater'
sampling. A complete discussion of the RI fésults is presented in fnstallation Restoration Program,
- Remedial Investigatiqn Site Summary -_Repbrt, Site 3, Main Base Inactive Landfill, Operable Unit No. 7,
 Edwards AFB, California (Site 3 RI) (Earth Tech 2001). A brief summary of the RI results is presented

* below.
Asbestos Survey

A total of 169 debris piles sﬁspected to contain asbestos—containihg material (ACM) were identified at
~ Site 3. Field observations and laboratory analyses indicated that non-friable ACM was présent. in
© 127 of the 169 debris piles. The types of ACM were predpnﬁnantly ﬂoor'tile, bﬁt also included transite
pipe; pfansite panels, and fire door insulation. There was no friable ACM present in ﬁny of the debris
'piles.. The yoluine of non-friable ACM observed at the surface was estimated at 1,215 éubic feet

45 cubic-yards).
Test Pit Excavations and Soil Sampling

A total of 25 test pits were excavated 1n the northern and sOuthwéstem portions of the landfill in areas
where surface shbsiden_cé was apparent or where construction and demolition debris was present at the
surface. A summary of the test pit excavatibn logs is presented in Table 2.5-3. The analytical results
of the soil sampling are summarized in Section 2.6.2.2. Waste was found in 21 of the test pits with soil
- cover ranging in thickness from one to three feet.- Household trash _(pa_lper, plastic, glaSs bot_tles, c_ahé,
. and other discardéd' household itéms) waﬁ. fou_hd in 13 of the test pits, and con_structioﬁ and demolition
..debris (including concrete, lumber, plywood, pipe; 'cond-uit, wire, sheét.metal, and cleared vegetation)
‘was found in 10 of the test pits.. No debris was encountered in four of the test pits. No hazardous or

military waste (munitions or training aids) was encountered.’

Soil Gas Survey
' The FID survey resulted in. 28 detections of éo_mbustible gasé.s at levels exceeding_lO ppm (clearly
elevated level). These detections were recdrdéd over fissures or cracks in the ground surface adjacent
| to wasi:e disposal cells where the sub_sidénce of buried waste caused cracks in the soil cover on the
~ edges of the disp_osz_il cells. The highest FID detection at the landfill was 200 ppm near Landfill Gas
Monitoring Well 3-LFGOS. S
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: Laboratory analytical results of th_e'absorbent cartr_idges.used for the passive soil gas survey that were
collected from_th_e.60_soil gas sampling locations detected trace amounts of aromatic volatile organics, - |
chlorinated solvents, and diesel compounds. The highest concentrations of these compounds were
-detected in the northern po'rtion'of four disposal cell.s in the .northeast corner of the landﬁll_, and in the
western portion of the disposal cells in the southern portion of the landfill along Landfill Road.
(Earth Tech 2'001). | | a

2.5.7.5 ' Long-term Momtormg and Samplmg

In 1997, the USAF unplemented a long-term momtormg and samplmg plan to assess potential releases
to groundwater from the Site 3 Main Base Inactive Landfill. The plan is described in Addendum to the
Field Sampling Plan (FSP), Installation Restorntion Program Remedial Investigation/Feasibility Study, _
Operable Units 7,. 8 9, and 10, -_ Edwards At'_r Force Base (AFB),_ California, Main Base Inactive
Landfill - Site' 3, Long-Term Monitoring Plan (Earth Tech 1997). Constituents_ for analysis were
 selected to coincide with those listed in 40 CFR 258, Appendix II. o

Activities Conducted in 1997 and 1998

As part of the long-term groundwater monitoring plan, four additional monitoring wells (Monitoring
Wells 3-MWO07 through 3- MWIO) Were installed in Decernber 1997 (see Figure 2.2-1 and Table 2.5-2).
Monitoring Well 3-MW07 was mstalled adjacent to Landfill Gas Momtormg Well 3-LFGO5 in order to
evaluate the lateral extent of the solvent contammation detected in Momtormg Wells 3-MWO05 and
3-MWO06. Momtormg Well 3-MW09 was mstalled to monitor the downgradlent extent of contaminants
detected in samples collected from Momtormg Well 3- MWO6

All Site 3 groundwater monitoring wells were sampled in March and October of 1998
(Earth Tech 1998). Groundwater samples were analyzed for VOCs, semivolatile or'ganie 'compounds
(SVOCs), pesticides, PCBs, chlorinated herbicides, total extractable petroleurn hydrocarbons (TEPH),
_ to_tal 'volatile petroleurn hydrocarbons (TVPH), metals, common anions, and general water quality

pa;rameters.

Actmtles Conducted in 2000

Four groundwater momtormg wells (Momtormg Wells 3- MWll through 3-MW14) were mstalled in
August 2000 as part of the RI at Site 3 (Earth Tech 2001) (see Figure 2.2-1 and Table 2.5-2). All four
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wells were. mstalled with the screened mterval in competent bedrock These four wells were sampled in

_September 2000. Groundwater samples were analyzed for VOCs SVOCs, pesticides, PCBs, -

chlo_rmat_ed herbrcr_des, TEPH, TVPH, metals, common anions, and general water quality param_eters'.'

: Actmtres Conducted in 2005

In May and June 2005, samples were collected from the landﬁll gas and groundwater monltormg wells
at Site 3, and_analyzed to provide a more current characterlzatlon of the contamirnation at the srte
(FPM Group 2006)' Gas samples were analyzed for volatile organrc gases and permanent gases
-(carbon droxrde methane, mtrogen and oxygen) " Groundwater samples were analyzed for VOCs,
SVOCs, pestrcndes, PCBs, chlormate_d_ herbicides, TEPH, TVPH, metals, common anions, and general
water quality parameters. . R o - | i
Activities C__onduc&d in 2007
In November- and December 2007, _landﬁll gas and groundwater sampl'in'g 'was conducted as part of the 5 :
long-term monitoring plan for Site‘_3 (Earth Tech 2009). Gas samples were analyzed for volatile

: organic-' gases and permanent gases (carbon dioxide, ‘methane, nitrogen, and oxygen). Groundwater

samples were analyzed for VOCs;, SVOCs pestrcrdes PCBs chlorinated herblcrdes TEPH, TVPH,

metals common anions, and general water qualrty parameters

2, 5 7.6 'Supplemental Remedial InveStigation in 2008 and 2009

A supplemental RI was conducted at Srte 3 between September 2008 and July 2009 (AECOM 2009b)

‘The ob_|ect1ves of the supplemental RI were to:

[ Update the nature and extent of the contamination found at the Site 3 landﬁll; .
= - Evaluate the possrble source of nitrate; .

» Evaluate the results of the supplemental RI agamst the Remedlal Action Objectives (RAOs)

~ and the Remedial Action altematrves selected for detailed evaluation in the Environmental
Restoration Program, - Site 3 Main: Base Inactive Landfill Feasibility Study, Basewide
Mtscellaneous Operable Unit 7, Edwards AFB, California ( Site 3 FS) (Earth Tech 2008b);
and

L] Comply'with USEPA guidance documents for _the preparation of Feasibility Studies.
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Seven new groundwater monitoring' wells (Monitoring Wells 3-MW15 through 3-MW21) were
installed at Site 3 between 16 and 25 February 2009 (see Figure 2.2-1 and Table 2.5-2).  Six of the
SEVEN new groundwater monitoring wells (Monitoring Wells 3-MW15, 3-MW16, 3-MW17, 3-MW18,
3-MW20, and 3-MW21) were installed at depths ranging from 95 feet to 120 feet bgs to monitor
groundwater near the water table. The sev_enth well (Monitoring Well 3-MW19) was installed'at'-a.
depth of 170 feet ng to monitor deeper groundwater. Two of the new shallow wells (Monitoring'
Wells 3- MW17 and 3-MW18) were installed near exrstmg deeper wells (Momtormg Wells 3-MW02
and 3 MW(9), and the deep well (Momtormg Well 3-MW19) was installed near one of the new shallow
wells (Monitoring Well 3-MW20) to provrde data for assessrng the vertical delineation of groundwater'
contamination. The remaining new wells were installed in areas_Where wells did not exist for plume

delineation.

“Eight new landfill gas monitori'ng'_wells were also installed as nested pairs (Landfill Gas Monitoring |
~ Wells 3-LFGO6A/B, 3-LFG07A/B, 3-LFGO8A/B, and 3-LFGO9A/B) at four locations at Site 3 between_.
23 and 24 March 2009 (see Figure 2.2-1 and Table 2.5-2). These wells were installed to supplement
the existing network_ of landfill gas" monitoring wells at the landfill for future mon.it'oring. Each nested
pair of. landfill gas monitoring wells was installed to monitor shallow (A) and deeper (l3) zones, with
the “A” designated wells-corresponding to a.screened interva_l eight feet to 10 feet bgs, and the “B”

designated wells corresponding to a screened interval 23 feet to 25 feet bgs.

All groundwater monitoring wells at Site 3 were sampled during the supplemental groundwater N
investigation. Momtormg Wells 3-MWO1 through 3 MwWi14 were sampled in September 2008 -and
the newly installed groundwater monitoring wells (Monltormg -Wells 3-MW15 through 3-MW21)
-were sampled in March 2009. Landfill Gas Monitoring Wells 3-LFGO1 through 3-LFGOS were-'
sampled on 16 September 200'8'and.tl'1_e' new landfill gas monitoring wells (Landﬁll Gas Monitoring
- Wells 3-LFGO6A/B through 3-LFG09A/B) were sampled on 1 June 2009. In."July 2009, groundwater'
physicochemical parameters (temperature, pH, electrical conductance [EC], dissolved. oxygen [DO],"
oxidat_ion—reduction porential '[ORP], and turbidity) and " water levels were re-meas_ured. at all

groundwater monitoring wells (not just' newly installed IWells) to obtain a temporally consistent data set.

Groundwater samples collected from the wells during this supplemental mvestrgatxon were subnntted to

the laboratory and analyzed for TEPH, TVPH, VOCs, SVOCs, pestrcrdes PCBs chlorinated
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herbicides metals ‘and other elements, common anions general water quality parameters, dissolved
. gases, biochemical oxygen demand (BOD) chemical oxygen demand (COD) and volatile fatty acids -
(VFA). Groundwater samples were also submitted for microbial analy51s of Dehalococcozdes speczes '

: (spp ) and Methanotrophic (methane oxrdizmg) bacteria.

Landfill gas samples were collected from the five ekisting landfill gas monitoring wells at
Site 3 (Landﬁll .Gas Monitoring Wells'3-LFG01 tllrough 3-LFG05) on 16 September 2008, and from
- the eight new _landﬁl_l gas monitoring wells installed-' as nested pairs (Landfill Gas Monitoring
Wells 3-LFGO6A/B, 3-LFGO7A/B,_3-LFG08_AII§, and-3-LFGO9A/B)‘ on 1 June 2009. The landfill gas
samples were submitted to the analytical laboratory' for definitive-level analysis of VOCs and fixed
gases (methane, oxygen and carbon dioxide). The landfill gas samples collected from the new landfill
gas monitoring - wells (Landﬂll Gas Momtoring Wells 3-LFGO6A/B through 3 LFGO9A/B) were also _'

analyzed for petroleum hydrocarbons (PHC) as gasolme
2.5.8 IN’I_‘ERIM REMOVAL ACTIONS -

No Interim Removal Actions other than the installation of a fence have been performed at Site 3 under
CERCLA. However, Interim Removal Actrons were performed under the- Underground Storage Tank

Investlgation Program at two PRLs in the v1c1mty of Site 3 as follows:

s PRL 261 Underground Storage Tank (UST) M140 (Facility 7990). PRL 261 is located
in the southeastern corner of Site 3 (see Figures 2.2-1 and 2.2-2). Facility 7990 was a trash
truck steam cleaning facllity, and UST M 140 was a 2-feet deep by 2-feet wide by 14-feet -

“long concrete drainage trough covered by a steel grate used as an oil/water separator .
(Earth Tech 1996a). UST M140 was removed on July 27, 1995. The drainage trough was
steam-cleaned prior to removal, and all piping and concrete were demolished and removed.
Sludge from the bottom of the trough was taken to Envirocycle, Inc., rinseate was taken to
DeMenno-Kerdoon, and concrete debris was taken to the Hi-Grade Company. Soil samples
were collected after the infrastructure was removed and analyzed for petroleum :
hydrocarbons, metals, and VOCs; all were detected well below action limits. The facrlity
was closed to further action by Kern County Environmental Health Services Department on -

- October 3, 1996. : '

'w PRL 398: UST M138 and UST M141 (Facility 7992) PRL 398 is located approxrmately
390 feet north of the northern boundary of Site 3 (see Figures 2.2-1.and 2.2-2). Facility
7992 may have been used as a fuel tank facility for heavy equipment used at the landfill
(Earth Tech 1996b). The USTs were twin steel rectangular tanks 3-feet high by 3-feet wide
by 4-feet long, each with a capacity of 250 gallons. UST M138 was dry but may have °
contained gasolme UST M141 contained three inches of diesel. The tanks were pressure
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washed with water, removed on July 24, 1995, and sent to Golden State Metals for
Recycling. Soil samples were collected after the tanks were removed and analyzed for
. petroleum hydrocarbons and VOCs; all analytical results were below detection limits. The
- facility was closed to further action by Kern County Environmental Health Services -
Department on October 10, 1996. :

2.6  CONCEPTUAL SITE MODEL

A pictoriall Conceptual Site Model to illustrate the potential contaminant sources, exposure pathways,-
receptors, and contaminant fate and transport mechanisms at Site 3 is presented on Figure 2.6-1.
Surface debris and landﬁlled wastes are sources of contamination at Site 3. Through waste
: decomposmon contarmnants could be released to surface soils, subsurface soil or- bedrock
groundwater, or the atmosphere Stormwater could infiltrate the landfill, and enhance the transport of
contaminants into the groundwater. - .There are no current receptors for site contaminants other than ‘
workers performing monitoring activities and animals living at or around the site, hoivevér; there could
be future re_sidential, industrial, or construction worker receptors if the site were to be developed in the

future.

A flowchart showing the potential contaminant migration and exposure pathways is presented on
Figure 2.6-2. Further details about the contamination sources, contaminant fate and transport
processes, evidence for natural attenuation, contaminant fate and transport modeling, and evaluation of

potential receptors and exposure pathways are discussed below.
2.6.1 SITE OPERATIONS AND CONTAMINATION SOURCES

Site 3, _Main Base Inactive Landfill, was in operation from the mid-1960s (actual year unknown) until
1976. It is believed that waste contained within the landfill is the principal source of the Contaminants
of Concern (COCs) at Site 3. There are no USTs and no sewers or storm drains in the vrcmrty of

Site 3; therefore , they were ruled out as sources of COCs

- Although there are no available records to indicate the total quantity or types of waste received at Site 3
ivhile it-was active, household trash (including paper, plastic, glass bottles, cans, anci other discarded
" household items) and construction and demolition debris (including concrete lumber, plyvi'ood pipe,
conduit, wrre sheet metal, and cleared vegetation) were found in test pits excavated durrng RI activities

(see Sectron 2.5.7. 4) No hazardous wastes were encountered in the waste cells; however, based on
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: previous groundwater sampling results, it is likely that fuelé and solvents were deposited at th'e ‘site.

R Although no: mllltary wastes (mumtlons or training alds) were encountered, and there -is no hlstortcal _

- record of thelr dlsposal at thls site, their presence at the landﬁll is highly unhkely but cannot be ruled

- out.

In addi_tion' to the _buried'debris,' surface' debris 'con_sisting of construction and demolition materials
' (e.g., concrete, lumber, plywood -pipe; conduit, wire, sheet metal, and cleared vegetation) and
-non-frlable ACM are present on the surface of the landfill. It is ot known when the debris was

: deposnted on the site.

\

' The USTs; plpmg, and other infrastructure aSsoc'_iéted with PRLs 261 and 398 are not a source of

._ contamination at Site 3. Soil samples collected after Interim Removal Actions were performed at the

PRLs indieated that no releases occurred from these potential conveyances (see Section 2.5.8).
2.6._2: _ NATURE AND ExTE_NT- OF SITE CONTAMINATION - -

The followihg subSections discuss the natute anti extent of SUrfaee debris, landfilled wastes, and soil,
gr_ound\xrater, and landfill gas (vapor) contamination at Site 3 based on data from the previous
~investigations summarized in Section 2.5.7. Complete analytical results for the RI and groundwater
..and_ vapo_r__ monitoring activities at Site 3 are presented in the following docurrtents, which are available

-in the Administrative Record:

" - Installation Restoration Program, Remedzal Investzgatzon Site Summary Report, Site 3
' Main Base Inactive Landfill, Operable Unit No. 7, Edwards AFB, Caltfomza
(Earth Tech 2001) : '

" Envzronmental Restoration Program Groundwater and Vapor Momtormg Report
Szte 3 - Main Base Inactzve Landﬁll (FPM Group 2006).

. Envzronmental Restoration Program, Site 3 2007 Annual Groundwater and Vapor _
Monitoring Report, Basewide Miscellaneous, Operable Unit 7, Edwards Azr Force Base,
California (Earth Tech 2009).

- m Site 3 Main Base Inactive Landfill Fea;szbzlzty Study Addendum, Basewide
- Miscellaneous, Operable Unit 7, Edwards Air Force Base, Caltfomza
(Site 3 FS Addendum) (AECOM 2009b) '
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'.2.6._2.1 o Nature and_Extent of Debris

Debris is preserit on both the landfill surface and buried in landfill cells.

- .S”_urfac__e Debris
Surface debris is scattered over apprdximately 7.4 acres of the landfill at Site 3 (see: Figures 2 2-1
and 2.2- 2) The debrls consists of constructlon and demolition materials (e.g., lumber, plywood, plpe

~ conduit, wrre -sheet metal and cleared vegetatlon) The estlmated volume of surface debris is

67,500 cublc feet. (2,500 cubic yards) Additidnally, non-frlable ACM 1s present in many of the

debris plles ‘The estlmated volume of non- frlable ACM is 1,215 cubic feet (45 cubic yards) o

" (see Section 2.5.7.4). No _frlab_le ACM is present on the landfill surface.

Landfilled Wastes

Based on the results of the geophysncal surveys and test pit excavatlons (Earth Technology 1994b
and Earth Tech 2001), and a review of 2002 aerial photographs of the site, 22 mterpreted landfill-cell
locatrons have - been identified at _.Slte 3 that contain or potentially contain buried wastes
(see Figures 2.2-1 and 2.2..-2)T Buried - waste was found in 21 of 25 test pits -excavated at the
site (Figure 2.6- 3) : The types of waste encountered in the test pits irlcluded household trash (paper
plastlc glass bottles, cans, and other dlscarded household items) and construction and demolmon
debrls (concrete, ‘lumber, plywood, pipe, condult ‘wire, sheet metal, and cleared vegetatlon) (see
Table 2.5-3). No hazardous or military waste (munitions or training aids) were enc_ount_ered in any of

the test pits.

Estimates- df_ the vertical extent of the buried waste in the landfill cells are based on a combihation_ of
several methods including (1) ‘an evaluation of the test pit logs, _which, as _sununariaed_ in Table:2.5-3,-
_indicate _the depth to the top and bottom of waste; if encountered (i.e., the vertical extent); (2) the
interpretation of the surface expression of the landfill cells: based on 2002 aerial . photographs I(the
estimated width of a cell based on its surface 'expression' was used to estimate the vertical extent’
[depth] of the cell .based on treuch side sloue analysis of the shallow subsurface lithology [i.e., silty
sands, sauds] encountered during the cut and cover method of landfilling the waste);. and (3) analysis of
the results from two seismic refraction surveys conducted during the Phase I groundwater SWAT |

. (BSK and Associates 1990a) (i.e., velocity analysis of the shallow surface. and subsurface alluvium
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versus the underlying deeper weathered and competent bedrock resultmg m an estimate of the vertical -

extent of the landfill cells along the seismic lme)

_Assuming the vertical extent of the 'buried waste in the interpreted cells. ranges from an estimated
- six feet to an estimated 23 feet (average 13 feet thick), the estimated total volume of buried waste in the

'landﬁll cells is 14.2 million cubic feet (526, 000 cubic yards).

2.6.2.2 Nature and Extent of Soil Contamination_ at Site 3

_ The'presenc_e of _Contarninants of Potential Concern (COPCs) in shallow soils (less than two feet'.bgs)
“and deep soils (greater than two feet bgs) was assessed during the Remedial Investigation (see
Section 2.5.7.4). No soil samples were collected in areas under the landfill cells in the eastern portion
of th_e-landtill because the depth of the cells was .greater than 20 feet bgs, and were not a concem.for

risk assessment. Samples of the bedr_ock underlying the soils were not collected.
Screening Criteria '
The maxunum concentrations of COPCs detected in soil samples were compared to their respective

calculated background concentrations, res1dent1al Prelumnary Remediation Goals (PRGs) and Regional

Scréening Levels (RSLs), and calculated Total Designated Levels (TDLs).
Background Concentrations

. Because QU7 .covers such -a large .area with a diverse range of soil types and -g'roundwater conditions,
cal_culating backg_round values characteristic of each site was not considered practical'. Instead,
bacl(grOund values calculated for selected OUs (OUs 1, 2, 4, 5, 9, and 10) that represent the range of
soil types and. groundwater conditions -at the Base, are applied to the nearest site where background
values were not specifically developed. These calculated background concentrations for the selected
‘OUs were developed ina process approved by the RPMs, and using techniques consistent witll '
_ USEPA guidance. Site 3 is.in close proximity to OUI, and has similar. geology and h)tdrogeology' as
QU1 sites. Th'erefore, the calculated background concentrations for inorganic constituents (i.e., metals

and other elements) in soil for OU1 sites (Earth Tech 1996c) are applied to soil at Site 3.
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PRGs/RSLs

PRGs and RSLs are conservative risk-based concentrations that are intended to assist in initial
screening-level evaluations of chemical constituents in the media of concern. PRGs and RSLs are
'generic; they are calculated without site-Speciﬁc information. Therefore, they should be viewed as

guidelines, not legally enforceable cleanup standards and should not be applied as such.

- The PRGs preseﬁted in this ROD are the 2004 USEPA Region 9 residential PR_Gs (USEPA 2004) and
were used fdr comparison to be consistent with the results presented in the Human Health
Risk Assessment (Earth Tech 2004) and the Site 3 FS (Earth Tech 2008b). However, the more
recently adopted USEPA residential RSLs. (USEPA 2010) and California-modified RSLs
(Califdmia DTSC 2009) are also presénted' to evaluate if cﬁanges in recently adopted screening levels -

~ would result in a significantly different evaluation of risk.
TDLs

The TDL methodology for determining threats to groundwater from co_ntamimited soil is contained in a
guidance docu_mént published by the CRWQCB, Central Valley Region'e'ntit'led', The Designated Level
Méthodology for Waste Classification and Cleanup Level Determination (CRWQCB 1989). TDL
‘methodology is based on the more-_ stringent of the State or Federal primai’_y Maximﬁm Contaminant
Level (MCL) of the constituent, the leaching potential of the constituent to reach groundwater, and the
envirbninental attenuation factor (i.e., the potential for the attenuation or reduction of the concentratioh

. of the constituent before it impacts groundwater), and is ca_lculated as follows:

TDL (in mg/kg) Primary MCL (in mg/L) X Leachablhty Factor X Attenuatlon Factor

~ Where: mg/kg i is mllhgrams per kllogram and mg/L is milligrams per liter.

If the constituent concentrations in. the soil at a site exceed the TDL, the soil is classified as a
“designated waste” and is directed to waste management units, which isolate the waste from the

environment.

Leachability factors and environmental attenuafion factors selected- were based upon information
presented in (CRWQCB 1989). The leachability factors are typical values for organic and inorganic

constituents. The environmental attenuation factors are based on an -average degree of protection for
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‘water qualrty from reasonable worst-case conditions. For Site 3, the TDLs for the organic
_contammants detected in'the soil samples collected at the site were calculated using a leachability factor -
of 10 and an envrronmental attenuation factor of lOO The TDLs for the inorganic constituents detected
in the soil. samples were calculated usmg a leachability factor of 100 and an environmental attenuation
factor of 100. ' ' '

 Nature 'and Extent'of Contamina'tion

For Site 3 the maximum concentratlons of the orgamc contammants detected in shallow sorl samples
~ (less than two feet bgs) and in soil samples collected at depth (greater than two feet bgs) are shown in
_ comparlson to_ their respective calculated TDLs, 2004 residential PRGs, and 2010 RSLs in Tables 2.6-1

~ and '2.6-2., respectively. .The maxrmum concentrations of the inorganic constituents lde_te_cted in shallow

soil samples and in soil samples collected at depth are 'shovvn in. comparison to their respective -

calculated background concentrations calculated TDLs 2004 residential PRGs, and 2010 RSLs in
Tables 2.6-3 and 2.6-4, respectively '

Concentrations of cOntaminants detected in soil at Site 3 that eirceeded background values or PRGs are
shown on Figure 2.6-3.. Of the organic analytes detected in the shallow-soil samples collected at Site 3,

only benzo(a)anthracene and benzo(a)pyrene, detected at one foot bgs in Test P1t 3-TPO8, were at
concentrations that exceeded “their respective 2004 resrdential PRGs. - The concentration of
benzo(a)pyrene also exceeded its calculated TDL value A TDL value for benzo(a)anthracene was not

calculated because a primary MCL for this compound has not been promulgated

For the soil samples collected at depths greater than two feet bgs the “only organic contarmnants.
detected at- concentrations that exceeded their respective resrdential PRGs were. naphthalene '
(at 8 5 feet bgs in Test Pit 3- TP02) pentachlorophenol (at 12 feet bgs in 3- TP19) and total PCBs_ _
(in seven of 40 samples) Pentachlorophenol exceeded its TDL value in one of 40 samples and total
PCBs exceeded 1ts TDL value in five samples. A TDL value for: naphthalene was not calculated
. because a primary MCL for this compound has not been promulgated |

Of the inorganic constituents- detected in the shallow soil samples collected at Site 3, only arsenic (in
23 of 23 sarnples), iron (in one of 23 samples), and lead (in one of 23 samples) were detected at

: conc_entrations_ that exceeded their respective residential PRGs. Lead exceeded both its PRG and
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background value at one foot bgs in Test Pit 3-TP22. Detected iron-concentrations did not exceed its
calculated background value The detected concentrations of arsenic d1d not exceed either its calculated -

background value or calculated TDL value.

For the soil samples collected at depths greater than .two feet bgs, arsenic exceeded. i_ts PRG in 39 of
40 samples, but did not exceed its caléulated background value or TDL value. Iron exceeded its
PRG in three of 40 samples and its calculated background value in one sample (at 12 feet bgs at Test
Pit 3- TP19) | |

Volume of Tmpacted Soil
Concentratlons of COCs in soils above screenmg levels were only sporadlcally detected in 1solated
; locatrons therefore the volume of impacted soil was not calculated

“Conclusions

.Based on- the comparison .of the soil analytical results to calculated background concentrations,
' calculated TDL values, 2004 residential PR.Gs' and 20'10 residentlal RSLs, impacted (i.e., contaminated)
soil at Site 3 is apparently limited to a few lsolated areas both ‘in surface sorls and below the landfill
cells. Contaminants detected below landﬁll cells, due to depth, would not be accessrble to human

contact or animal i mcursnons

Uncertainties and Data Gaps

It is possible that some unknown hazardous substances not detected during environmental sampling

~ (e.g., explosive material or other military/industrial waste) could have been placed within the landfill,

although there is no record of their dieposal. TheS_e substances . could have contaminated  the solls
beneath the cells into which they were placed. However,"it should be noted that haza_rdous substance_s
. were not found in any of the 25 test pits that were excavated, indicating a relatively low likelihood that
such substances are Widespread throughout the site. ~ Also, the bedrock underlying the soils was not
sampled. However, due to 'th'e relatively__'low'concentration of contaminants in the soll overlying the
bedrock, the isolated nature of the detections, and the limited capacity of bedrock to absorb

contaminants, it is unlikely that the bedrock contains a significant mass of contaminants.
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In additlon to this subsurface contammation it is also possrble that ACM found in the surface debris
B may have contammated the surface soils. No analys1s for ACM in soils was performed durmg the -
Remedlal Investigation However, because all of the ACM found in the surface debris was non-friable

any of the ACM found i in ‘the sorl would not be a hazardous waste.

2 .6. '2'3 . | Nature and Extent of Groundwater Contammation

The presence of COPCs in groundwater was assessed “during the Remedial - Invest1gat1on (see
Section 2.5.7.4), long- -term momtormg and sampling program (see Section 2.5.7. 5) and supplemental'

Remedlal Investnganon (see Section 2 5.7.6).

Screening Criteria

Orgamc and inorganic COPCs i in groundwater samples collected at Slte 3 were compared to the more |
stringent of .Federal or State primary MCLs (Califomia Department of Public Health [CDPH] 2008)

Inorgamc COPCs were compared to calculated background concentrations

Because OU7 covers such a large area with a diverse range of groundwater condmons calculating-
background 'values characteristic of each site was not con51dered practical Instead background values-
calculated for selected OUs (OUs 1, 2, 4, 5, 9, and 10) that represent the range of groundwater
_conditions at the Base, are applied to the nearest sne where background values were not spec1ﬁcally'
developed. These calculated __background concentrations _f_or the selected OUs were ‘developed in a
process"'approved by the RPMs, and using techniques con_sistent-with USEPA guidance. Site 3 isi_n
~close proximity to OU1, and has sirnilar geology and hydrogeology as QU1 sites. Therefore, the
calculated b.ackground 'concentr.ations for - inorganic constituents (i.e., metals and other elemen_ts) in
| groundwater for OUl_-sites were applied to groundwater at. Site 3 (Earth Tech 1996¢). For general .
inorganic constituents (i._e., chloride, nitrate, sulfatg,- .and _TD._S), background concentrations were

calculated from a combined data set for the entire Base (AECOM 2010b).

 Nature an'd-Extent of Contamination

Groundwater sampling results for sampling events conducted in September 2008 and March 2009 are
presented on Figure 2.6-4. .The vertical extent “of groundwater contarninants are presented on

_ Figure 2.6-5. The maximum concentrations ‘of the organic contammants and morgamc constituents

detected in the groundwater samples collected from groundwater monitoring wells at Site 3 between

N:\WPGroup\WP\EAFB\OU7\S312012\ROD\PF\3-070612 js.docx 2-28 . : ' Site 3 ROD -
: ' N . o ’ - July 2012




those dates are shown in Table 2.6-5 in comparison to their respeetive calculated background

~ concentrations in groundwater (if applicable) and MCLs in drinking water (CDPH 2008).

. The analytical results for the September 2008 and March 2009 sampling events identified several
~ organic.” and inorganic _constituents (cis-1,2-dichloroethene [DCE]_, tetrachloroethene' [PCE],

trichloroethene [TCE], vinyl chloride [VC], and nitrate) that are considered COPCs (AECOM 2009b).

" Isoconcentration ‘maps for these selected COPCs are presented on Figures 2.6-6 through 2.6-10,

. respectively.

- For this Decisi_on._Document, the summary of the groundwater sampling results is linited to the COPCs
and is_presented 'b_'elow. No free product (either light non-aqueous phase liquid [LNAPL] or dense
| non-aqueous phase liquid [DNAPL]) has ever been detected in the groundwater at the site.

' Volatile Organic Compounds

VOCs were detected in seven of the 21 groundwater momtormg wells sampled during the supplemental
' groundwater mvestigatlon Nineteen VOCs were detected in t.he groundwater samples collected, but
.VOCs were detected at concentrations that exceeded MCLs in only two wells (Monitoring
- Wells 3-MW06 and 3-MWO07). Two VCCs in Monitoring _.Well 3-MWO06 (TCE and PCE) and eight
o VOCs' in Monitoring Well 3-MW07 (benzene, 1,4-dichlorobenzene .[DCB], 1,1-dichloro_ethane [DCA],
1,2.-DCAI,. cis-1,2-DCE, methylene chloride, TCE, and VC) were reported at concentrations exceeding
their respective MCLs. | | : | |

: .The VOCs detected at the highest concentrations include 1,4-DCB at 7.9 micrograms per liter (ug/L)
(MCL of 5 p._g/L), VC at 15 pg/L (MCL of 0.5 ug/L), methyle.ne. ehlori_de at 18. p.g/L (MCL of
'5 ug/L), PCE at 19 pg/L (MCL of 5 pg/L) d.ichlorodiﬂuoromethane.(Freon-12) at 28 ug/L :(no MCL
promulgated) and TCE at 29 ug/L (MCL of 5 ug/L). Historieally', these constituents have been
detected the most frequently and wrth the exception of Freon—12 at the highest concentrations relative

to their respective MCLs..

. The most VOCs (17) were detected in Monitoring Well 3-MW(7, which.is also the well with the
highest VOC concentration (TCE at 29 pg/L).
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* Nitrate
N itrate was detected in erght of the 21 groundwater momtormg wells sampled during the supplemental

‘groundwater: 1nvest1gat10n ' Nltrate_ concentrations ranged from 0.340 J mg/L at .Momto_rmg

Well 3-MW12 t0 26.9 J mg/L at Monitoring Well 3-MW10. The calculated background concentration

for nitrate in groundwater is 1.7 mg/L, which is the value ‘calculated from a combined data set for the’

" entire Base (AECOM 2010b).

The maximum nitrate concentration in Monitoring Well -3-MW10 is the only detected cOncentration that
/

. exceeded 1ts MCL (10 mg/L) ThlS well is located outsrde of the inactive landfill boundary;. however o

there are two water lmes unrelated to landﬁll activities located seven feet southeast and 12 feet

' northwest of the well (see Flgure 2.6-10). The water . lines near the well may have leaked, and nitrate

" may have subsequently - leached from the surroundmg soil to the groundwater “This conclusion is

" supported by the followmg

- & The distribution of nitrate in groundwater at concentrations exceeding the MCL is limited to

-a single well (Monitoring Well 3-MW10) that is in proximity to two existing water lines.

m  Although nitrate was detected at concentrations above its calculated background
concentration (1.7 mg/L) at five groundwater monitoring wells (Monitoring

Wells 3-MWO07, 3-MW08, 3-MW10, 3-MW 15, and 3-MW17), it only exceeded its primary

MCL at Monitoring Well 3-MW 10, which has no VOC contamination. In addition, of the
- wells that exceeded background concentrations, only Momtormg Well 3 MW07 had VOC '
. contamination.

n GroundWater in Monitoring Well 3-MWO06, which is located approximately 1,600 feet '

“northwest of Monitoring Well 3-MW 10 and less than 100 feet southwest of the landfill
-boundary and a water line, contains VOCs that are associated wrth the mactive landfill, but
does not contain mtrate :

‘m  Nitrate has hlstoncally been.detected at concentrations less than its MCL in groundwater
samples collected from Monitoring Well 3-MWO7, which is located within the main group

of landfill cells where contaminants are historically reported with the hrghest frequency and

‘generally at the highest concentratrons

“'m Nitrate has hlstorlcally been detected at concentrations less than its MCL, or has not been
detected, in groundwater samples collected from Monitoring Well 3-MW 14, located
© approximately 200 feet south (generally downgradient) of Momtorrng Well 3- MWIO
mdrcatmg that the detectlon is isolated.

. m  Nitrate has historrcally been detected at concentrations less than its MCL or has not been
. detected in groundwater samples collected from wells generally downgradrent of
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Monitoring Well 3-MW07 and the main group of landfill cells (Monitoring . :
Wells 3-MW19, 3 MW20, and 3-MW?21), but closer to the landfill boundary than
Monitoring Well 3-MW10.

‘m The presence of leachable nitrate in desert soils, including soils from the Mojave Desert,

' has been documented by Walvoord et al. (2003). Walvoord et al. provided evidence that
substantial quantities of nitrate have leached from shallow soils and accumulated in the -
vadose zone below the root zone, and that this nitrate can be released during 1rr1gatlon and
subsequently leach into and contaminate groundwater

Nltrate concentratlons in groundwater at Site 3 have hlstor1cally been in the 30 mg/L to 40 mg/L |
range for Momtormg Well 3-MW 10, while at the same time they have been less than its 10 mg/L MCL. .
in other momtormg wells at the site. Nitrate does not have any apparent relatlonshrp to the
- other documented contaminants at_Stte 3, and it is not a concern within the landfill boundary where it
" has historically-been in the less than 10 rng/L range. - For these reasons the Air Force believes that-
the sourcc of the elevated mtrate at Monitoring Well 3-MW10 is native soils, not the- mactrve,
landfill, and is most likely not a. CERCLA waste. However, there is some uncertainty in this N
interpretation; therefore, an myestlgatron of the source of the nitrate is 'being conducted under a

séparate program.

Volume of Impacted Groundwater

The estimated areal extent of potentially impacted groundwater at Site 3 is "approximately 2.7 million
square feet (61 acres) (see Figure 2.6-4). This areal extent is based on the assurnption that all of the
groundwater under the footpnnt of the landfill is potentially impacted, along with the groundwater in

the v1c1mty of Momtormg Well 3-MWO06, which is located outside of the landfill footprint.

The estimated vertical extent of contaminants is based- on data collected frorn three pairs of adjacent
shallow and _deep groundwater monitoring wells that were installed at the site (see Section 2.5.7.6), _

along with data from wells installed within the landfill footprint.

“The paired groundwater monitoring wells are located east, soutlleast,' and southwest of the locations of
the landfill cells (see Figure 2.2-1). Based on the results of the groundwater' sampling conducted in
2008 and 2009, none of the VOCs that are considered as COPCs were detected in any of the palred

shallow or deep groundwater momtormg wells.
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| However, of the monitoring wells located between the landfill cells, Monitoring Well 3-MWO07 was
screened from 4.9 feet to 24.9 feet below the top of pbtentiometric surface and had vOC contamination
-  at concentrations above their respectiVe MCLs; _whe'reas' Monitoring Well 3-MWO05 was Screened from
30.9 feet to 50.9 feet below the top of the groundw_ater'potentiometric surface and had similar
| contémihants,. but at concentrations below thei_r respective- MCLs. N These data suggest that a
corisérVéti\_)e eétimate of the depth of groundwater contamination above MCLs is approximately 50 feet |
below the tdp' of the groundwater pdtentiometri'c surface, currently located at 65 feet to 110 feet bgs. -
The assumed vertical extent of coritaminated groundwater is based on the levels of dissolved

constituents detected in the groundWater;'no LNAPL or DNAPL were detected in the groundwater.

The assumed efféctivc porosity of the fractured bedrock is 5 percent (the midpoint of the range of
porosities for fractured crystalline rock [Freeze and Cherry 1979)). '

Based on the..above assumptions_, thé_ estimated volume of :groundwate'r'-bearing- mal;rix (i.e., fractured
~ bedrock) impacted by contaminated groundwater is 135 million cubic feet (5 million cubic yards). The.
estimaied volume of potentially impacted groundwater is 50.milli_0n gallons (i_53l_acre-feet). Assurriing
that all of the potentially impacted groundwater contains the maximum concentrations of PCE, TCE,
and VC detécted in groundwater samplés cOl_lecfed in September 2008 and March 2009, the estima_ted.
masses of ﬁlese'compounds in g;oimdwater at Site 3 are seven pounds, 13 pounds, and seven pounds,

respectively,

Conclusions _

~ Although the entire _gfoundwatef-b_earing matrix beneath Site 3 is potentially contaminated with VOCs,
the contamination is of relatively low concentrations and contamination above MCLs appears to be

limited to areas immediately adjacent to landfill cells.-

Data Gaps and Uncertainties

The footprint containing contaminated groundwater is conservat'ively estimated because it includes areas’
with only largely inert surface debris or limited subsurface waste. These areas do not have the same
 subsided cover materials and fissuring that provides preferential pathways for leaching of contaminants

to groundwater.
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2.6.2.4 Nature and Extent of Landfill Gas

- Landfill gas ie generated by the decomposition of organic wastes. Waste fuels and solvents also

contribute to the presence of VOCs in landfill gas. The presence of COPCs in landfill gas wae':assessed

o during the Remedial Investigation (see S_ection' 2.5.7.4), long-term monitoring and sampling program.
(see Section 2.5.7.5), and supplemental Remedial Investigation (see Section 2.5.7.6). | |

- \
t

Screening Criteria
Screening criteria were not used for the assessment of VOCs in landfill gas. The concentration of

methane in the gas was compared to the lower explosive limit (5 percent by volume in air).

Nature and Extent of Contamination
- Landfill gas sampling results for samples co_llected from September 2008 and June 2009 are presented
on Figure 2.6-11. - The maximum concentrations of the constituents detected in landfill gas samples are

* shown in Table 2.6-6. The landfill gas samples were analyzed for volatrle orgamc gases and permanent

gases (carbon dioxide, methane nitrogen, and oxygen).

Twenty-seven volatile organic gases we.re' detected in the landfill gas monitoring wells. No regnlatory
limits have been established for volatile organic gases present in landfill gas._ " The highest
concentrations of volatile organic gases were detected predominantly in. Landfill Gas Monitoring
Well 3-LFGOS, which is located within the limits of an interpreted landfill cell. Although both
fuel-related hydrocarbons (such as benzene, toluene ethylbenzene, and xylenes) and solvent-related
hydrocarbons (such as TCE and PCE) are present, the fuel-related hydrocarbons are present in hlgher

concentrations, mdrcatmg that disposal of fuels may have occurred at the. landfill. However these |
fuel- related compounds are in relatrvely low concentrations, or are not detected in groundwater and no
LNAPL has ever been detected at the site, suggesting that fuel-related compounds may have attenuated '

prior to reaching groundwater.

Of the perrnanent gases, the levels-of nitrogen, oxygen, and carbon dioxide in all perimeter wells Were
| generally at levels_ fou_nd'in the atmosphere (approximately 78 percent, 21 percent, and 0.04 percent,
respectively), and. methane was either detected at a level well below its lower er(plosive limit (5 percent
by volume in air) or was not detected. At the well loc'ated within the lhnits of an interpreted landfitl

cell (Landfill Gas Monitoring Well 3-LFGOS5), the oxygen and nitrogen levels were lower than

N:\WPGroup\WP\EAFB\OU7\S3\2012\ROD\PF\3070612 js.docx 2-33 : Site 3 ROD

S uy2012



"atmospherlc levels the carbon dlox1de level was higher than the atmospheric level and a higher

percentage of methane (22 percent) was detected

Volume_of Matrixllmpaclte'd by Landfill Gas . .

. The estimated areal extent of the soil and buried landfill wastes _(i.e.;' miatrix) impacted by landfill gas at

' _Site 3 is approximately 2.9 million square feet (66.9 acres) (see Figure 2.1-2)." This areal extent is
- based .on the assumption that all of the soil and buried landfill wastes within the footprint of the

approximate landﬁll bo'undary shoWn on Figure 2.1-2 are potentially impacted by landfill gas. '

The estimated vertical extent of the matrix that may be unpacted by landfill gas 1s 23 feet (see' |

" _'Section 2.6.2. 1)

- Based on 'tliese assumptions, the est_itnated_volume of matrix (i.e.,” soil and buried landfill wastes)

impacted by landfill gas is 67.1 million cubic feet (2.5 million cubic yards).

Conclusrons

These data mdicate that landﬁll gas is not migratmg much beyond the limit of the landfill cells. In

| addition the relatively low concentration of methane w1thm the landfill at Site 3 (22 percent) versus a -

typical value for a landfill that is generatmg high volumes of gas (50 percent) mdicates that landfill gas
generation is limited. This is despite the fact that v1rtually all of the test pits excavated at Site 3 (see

Table 2. 5-3) indicated the presence of paper, which, under anaerobic conditions is primarily

' responsrble for the production of landfill gas. The low generation rate may be due to the arid climate -

.coupled with the age (over 30 years) of the waste
Data Gaps and Uncertainties

Ambient air was not sampled and all assessments were made using landfill gas samples collected below
the landfill cover. Due to the relatively low concentrations of VOCs detected 1n the landfill gas, and

the hkely attenuatlon of VOCs in the gas as it passes through ‘the existing cover, the risk from

v_olatlllzatlon to ambient air is likely to be low, and the data gap is not significant. In addition, it is

poss'ible that a future release of volatile emissions may occur if a container of fuels or solvents
degrades releasing VOCs to the subsurface However, such a release would be localized in nature,

and would be offset by the overall decline of VOCs i in the landfill over time from waste decomposmon
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263 CONTAMINANT FATE AND TRANSPORT PROCESSES

Surface debris and landfilled wastes are the sources of contarnination at Site 3. Through waste
decomposmon contaminants can be released to surface soils, subsurface soil or bedrock groundwater _

or the atmosphere as described below.

2.6.3.1 - Primary Release Mechanisms

The following subsections discuss ‘the mechanisms by which surface debris and landﬁll wastes can

release contaminants to other medla
Surface Soit

Stormwater may 'directly dissolve contaminants out of surface debris and contaminate the underlying
~soil. Soil cover materials can also be contaminated by landﬁll gas; however bacteria present in the soil

can naturally attenuate this pathway
Subsurface Soil and Bedrock

Leachates (liquid wastes) are formed as a result of waste decomposition. In addition, 'decomposing
waste under anaerobic conditions can produce moisture-laden landfill gas. As this gas rises in the
landfill, it cools, producing condensates. Stormwater can accumulate in depressions caused by
subsidence of the buried waste due to its decomp_osition and settling over time. This subsidence has
resulted in the cracking of the existing soil cover. The accumulated. stormwater 'can infiltrate the
landfill, enter the waste, and flush leachates and condensates into the soils or bedrocl(' below the waste.
It would be expected that there would be lower levels of contamination in the bedrock than in the
“overlying soil because of the lower capacity of bedrock to adsorb conta_minants; ACM, if'undisturbed,

is relatively stable in the subsurface.
Groundwater

Because the groundwater at Site 3 is not in direct contact with the waste, the primary way that
groundwater can be contaminated is by leachate and condensate formation due to waste decomposition.
Once. saturated, these fluids can travel through open interconnected fractures in the underlying bedrock,

if present, into the groundwater. The increase in stormwater recharge caused by the depressions and

N:\WPGroup\WP\EAFB\OU7\S3\2012\ROD\PF\3-070612 js.docx . 2-35 R - Sie 3ROD
: C S : ' July 2012




' cracks at the landﬂll surface is the lrkely reason for the potentlometrrc hlgh (artrﬁcral groundwater

gradrent) under the waste cells.

_Landfill gas. can also mrgrate downward and become soluble in groundwater However it is not hkely
that’ landﬁll gas 31gn1ﬁcantly contributes to the current groundwater contarmnatlon (Earth Tech 2008b)
because the concentratlons of contammants in groundwater are detected above the equrlrbrrum
concentrations for contaminants detected in the landfill gas and many of the contaminants in-landfill

gas are not detected in the groundwater.
Indoor and Outdoor Air

Landﬁll gas can also be released directly to the atmosphere and contaminate outdoor air. Landfill gas
can seep into on- and off-site buildings, if present. VOCs pre.sent'in _the landfill gas could contaminate
indoor air. Methane nligrating to the ground surface above the lower explosive limit (5 percent in air)

can create an explosive or fire hazard if enclosed structures are constructed on or adjacent to the site.

.Gas' nlonitoring data indicates that low levels of landfill gas'are being produced' by the landfill, but not.
_atlevels*that are projected to cause an explosive hazard due to off-site Imigration "VOCs contained in
the landfill gas could still mrgrate into burldlngs causmg a risk to human health. Under some
conditions; soil gas could migrate downward through fractures in the. bedrock 1nto the groundwater It
should be noted that landfill gas production decreases over time, which would lessen the unpact of
landfill gas on groundwater as the landﬁll ages. The USEPA’s LandGEM Model Version 3.02
(USEPA 2005) uses a source half—lrfe of 30 years for landﬁlls in arrd areas. '

Although there is potential for VOCs to volatilize-’ off groundwater and impact indoor air (future
-construction) at the surface, the very low levels of VOCs in groundwater at Srte 3, coupled with the

depth to groundwater lrmrt the potential for impact from this pathway
Surface Water

Primarily derived from winter storms, surface water is only sporadically present at Site 3. Surface
water temporarily ponds in small subsidence depression's,.but then rapidly infiltrates tllrough ground
surface cracks. For this reason, the surface water pathway is considered negligible and is not_'fu'rther
evaluated. | | | |
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-'2;6.3_.2 ~ Attenuation and Transport of Contaminants in Groundwater
Once the COCs reach the groundwater, they would be subject to attenuation and transport.

‘The prirnary_ COCs in_ groundwater at Site 3-are VOCs. In general, dissolved VOCs will migrate and
degrade by a variety of mechanisms including adveCtion, dispersion,' sorption, abiotic/biotic
degradation, and volatilization (shallow zones). The following sections summarize the proceeses
controlling the fate and transport of those contaminants at the site that may pose risk to human health,
the available migration pathways and how the various transport and transformation processes have

affected and wrll affect constituent distribution i in groundwater.
. G'roundwater Flow

Cheniicals_disSolved in groundwater are tranéported by .advection, defined as the movement of solutes
(both horizontally and vertically) at the rate -of groundwater flow. The groundwater flow direction
and g.radient_, and _the hydraulic conductivity at the site, were discussed in Section 2.5.2.1. The
low groundwater yield from the fractured bedrock beneath Site 3 minimizes the transport of
'contammants off-site and results in a relatively small volume of groundwater affected by contammants
_from the landfill. Based on an average gradient of 0.04 feet per foot, a hydraulic conductrvrty of
_ '2.2 x 10° cm/sec, and an effective porosnty for fractured bedrock of 5 percent (midpoint of range of .
porosi_ties for fractured crystalline rock [Freeze and Cherry 1979]), the calculated groundwater velocity

is approximately 18 feet per year.

It ‘should be noted that the impact the 'El Mirage Fault has on groundwater flow and'contarninant
transport rnay,:not have been fully defined; there is some uncertainty in the estirnated groundwater
‘hydraulic properties and contaminant transport rates'.. This uncertainty will be factored .into the remedy
for Site 3. Because there is concern that there may be as yet unidentified fracture zones that could
provide preferential pathways away frorn the landfill area, further hydrogeological evaluation. will be

~addressed in the Site 3 Remedial Action Work Plan (RAWP).
: Attenuation Mechanisms

- The followmg attenuation mechanisms can act to reduce the concentration of solutes in groundwater

along a flow path
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n Dlspers1on Drspersron is the reductron in solute concentrations along a ﬂow path due to
" the spreadlng of the solute mass throughout a larger volume of groundwater. This
_spreading or hydrodynamic dispersion is related to mechanical mixing (primarily lateral and
transverse) which depends upon the properties of the aquifer material. Dispersion-does not
remove or destroy solute within groundwater but reduces concentrations along the flow
'~ path. ' : L : S

m  Sorption: Sorption processes involve the bonding of chemical compounds to aquifer solids
based either on differences in electrical charges between the VOCs and the solidsora -
chemical bonding. Sorption causes a reduction in groundwater concentrations because the
VOC:s transfer to another phase, which retards migration of the solute along the flow path.

= Abiotic Degradation or Chemical Transformation:  Abiotic degradation is the breakdown of
- compounds due to chemical processes that are not mediated by microorganisms. *Solute
~‘concentrations will be decreased by thls process due to a net removal of mass from’
_ groundwater :

. Biodegradation Biodegradation is the breakdown of compounds due to chemical processes
that are mediated by Jmicroorganisms that occur naturally in the subsurface. Chlorinated
hydrocarbons have been shown to biodegrade under various oxidation/reduction conditions
through three different pathways: as electron donors, as electron acceptors, or through '
cometabolism. Degradation can take place under aerobic (oxidizing) or anaerobic _

- (reducing) conditions. Biodegradation causes a net loss of solute mass within groundwater
and lowers average solute concentrations over trme o

m Volatilization: Volatilization involves a phase_changc in which VOCs transfer from the
liquid into the gas phase based on concentration differentials as expressed by Henry’s Law.
Groundwater concentrations will also change under this mechanism, but with a resultrng

_ change in mass as VOCs disperse into the atmosphere

Solutes will move by groundwater advection in the direction of groundwater_ﬂow and disperse alon'g-'

the ﬂow path based- on the hydroge'ologic parameters of the water-bearing unit. Solutes will also adsorb

to some extent onto the organic matter in the soil with TCE having a higher adsorption rate.than VC.-

“The total mass of solutes will not change as a result of advection, dispersion, or sorption, but

. groundwater concentrations will generally decrease along the flow path due to mixing (dispersion) and

transfer from the dissolved phase to a solid phase (sorptiOn)' | In contrast, both th'e total mass of solutes . |

‘and groundwater concentrations will be reduced as a result of abrotrc and b10t1c degradatlon and

volatlllzatlon (prrmarrly in shallow zones).
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‘Dispersion will influence solute concentrations along a flow path at any site depending upon the nature "
of the aquifer materials. The only other attenuation mechanism believed to be important at Site 3 s

- biodegradation.
The following section includes a more detailed discussion of biodegradation.

2.6.4 EVIDENCE OF NATURAL ATTENUATION IN GROUNDWATER

Degradation of chlorinated hydrocarbons can either occur by reductive dechlorination or cometabolic
aerobic biodegradation. | Biodegradatron is considered to be the .-_most important natural attemration
mechanism because it results in the destruction of contaminants at rates tlrat are typically faster than
abiotic degradation, resulting in a net removal of contaminant mass from the subsdrface. The three

lines. of evidence for biodegradation are as follows (USEPA 1999a):

1. Primary lines of evidence are data from historical groundwater and/or soil chemistry samples
that demonstrate a clear and meaningful trend of declining contaminant mass and/or
" concentrations at appropriate monitoring or sampling points. Primary lines of evidence are
used to determine whether plumes are shrinking or stable. '

2. Secondary lines of evidence include data from the site characterization that indirectly
demonstrate the type of natural attenuation processes active at the site and detérmine the rate at
which such processes will reduce contaminant concentrations to required levels. For example,
the rate of biodegradation can be indirectly determined by measuring the levels of DO and
nitrate, iron (II), sulfate, methane, carbon droxrde and other parameters '

3.. Tertiary lines of evidence include data from field or microcosm studies (conducted in or with

"~ actual contaminated site media) that directly demonstrate mlcrobral activity in the soil or aqurfer

material and its ability to degrade the COCs. :

' The'USEPA recommends collecting two lines of ev1dence, either the first two or the first and third, to
demonstrate that biodegradation is present at a site, unless sufﬁcierit historical data exist to adequately -
.characterize the site (USEPA 1999a). The second and third lines of evidence provide quantitative

~ information orr degradation rates that can be used to predict contaminant concentrations at future times

" and at potential points of exposure. The evidence also prevideé insight into the processes that may be

degrading site constituents such as reductive dechlorination, direct mineralization, or cometabolic

degradation.
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- ' 2.6.4.1 - Primary.Lines'ovaiden_ce | . ' _' o o ‘ '

Contarninants have not been detected above Primary MCLs more than 60 feet from the landfill cells

'_ indicating that the plume as a vvhole is stable (see also Sec.tion 2.8.3). To .a'sses's if contaminants within

~ the plume are showmg an 1ncreas1ng, stable, or decreasmg trend plots of contarmnants detected above
. -MCLs for wells w1th more than one sampling event were prepared and are mcluded in Appendix A.’ |

These plots 1nd1cate the followrng

- Benzene (Figure A- 1) has only been detected above its MCL in Monitoring Well 3- MWO07,
" which is located between landfill cells. - The concentratron of benzene has declined since
1998. : :

s 1,4-DCB (Figure A-2), a component in household insecticides such as mothballs, has only
been detected above its MCL in Monitoring Well 3-MWO07. 1,4-DCB is relatively stable
under anaerobic conditions in groundwater, but degrades readily under aerobic conditions
(Newhart 2007).- Concentrations show an increasing trend in Monitoring Well 3-MW(07
and in Monitoring Well 3-MWO06, which is located outside of the landfill perimeter adjacent
to landﬁll cells, but have not been detected in any downgradient wells. :

m cis-1,2-DCE (Figure A- 3) a potential daughter product of TCE, shows an increasing trend
- in Monitoring Well 3-MW07, indicating that anaerobic degradation of TCE may continue
* to be occurring, and that aerobic conditions that favor the degradation of cis-1,2-DCE may
not be present (see the discussion below). It shows an increasing trend in Monitoring
Well 3- MW06 before July 2009 that now may be stabilizing. '

| Methylene chloride (Figure A- 4) has been detected above its MCL in Monltoring
Wells 3-MWO05, 3-MW06, and 3- ‘MWO7. Monitoring Wells 3-MWO5 and 3-MWO06 only
had concentrations above its MCL before 2000, indicating that the extent of methylene
 chloride contamination may be declining. Monitoring Well 3-MWO7 is located between
landfill cells. Concentrations of methylene chlorlde at the momtonng well have declined
since 1998. :

m PCE (Figure A-5) has only been detected above its MCL in Monrtormg Wells 3-MWO06 and
3-MWO07. Concentrations of PCE have fluctuated without a discernable trend (Monitoring
Well 3-MWO06) or have been stable (Monitoring Well 3-MWO07). PCE was detected below -
itst MCL in downgradient Monitoring Well 3-MW10 in past sampling rounds, but is no
longer detected, mdicatrng that the extent of PCE contammation may be dechmng

m TCE (Figure A-6) has only been detected above its MCL in Momtorlng Wells 3-MWO06 and
~ 3-MWO7. Concentrations of TCE have either been stable (Monitoring Well 3- MWO06), or
have shown an increasing followed by a decreasing trend (Monitoring Well 3-MW07).
TCE was detected below its MCL in downgradient Monitoring Well 3-MW10 in past
sampling rounds, but is no longer detected mdrcatmg that the extent of TCE contaminatlon ,
may be declimng :
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- = VC (Figure A-7), a potential daughter product of TCE, shows an increasing trend in
Monitoring Well 3-MWO07 that appears to be stablllzmg, indicating that anaerobic
degradation of TCE may continue to be occurring, and that aerobic conditions that favor the '

- degradation of VC may not be present (see the discussion below). :

m N itrate (Flgure A-8) has only been _detected above its MCL in Monitoring Wells 3-MWO07
- and 3-MW10. Nitrate was detected below its MCL in Monitoring Well 3-MWO07 during
the last sampling round, and has declined in Monitoring Well 3-MW 10 during the last two
sampling rounds. It should be noted that no VOCs have been detected in Monitoring
~ Well 3-MW10 above their MCLs, mdlcatmg that the source of the nitrate may not be from
the landﬁll

2.6.4.2 Secondary and Tertiary Lines of Evidence

Biodeg_radation is the breakdown of compounds under biologically mediated conditions. Chlorinated
hydrocarbons can either degrade anaerobically via reductive -dechlorination -or aerobically via

cometabolic dechlorination.

" Evaluation of Occurrence of Reductive Dechlorination . -

During biodegradation via reductive dechlorination, a chlorine atom is removed arld.replaced with a
hydrogen atom. In general, reductive dechlorination occurs with the sequential degradation of TCE to

DCE (cis-l 2-DCE is most eommon but trans-1 -2-DCE and 1,1-DCE are also'formed) to 1,2-DCA to

-VC and fmally to ethane. An accumulatron of daughter products and an increase in the concentration of

chlorrde ions is evidence of the occurrence of reductive dechlorination in an aquifer.

The availability of a carbon substfate and the presence of competing electron acceptors limit reductive
dechlorination. Because the process requires a supply of blologlcally oxidizable orgamc matter to serve
as an electron donor the presence of electron donors 1is the foremost screemng crrterron used to
evaluate the potential for reductive dech_lormatlon. Eleetron donors can be either anthropogemc (e.g., a

commingled petroleum fuel spill that includes benzene_, toluene, ethylbenzene, or xylene componenS)

. or naturally occurring (totalbr@nic carbon [TOC] concentration greater than 20 mg/L). -

. If oxygen is present, reductive dechlorination (which is an anaerobic process) does not proceed. Once

the oxygen is consumed, anaerobic microorganisms typically use additional electron aCceptors in the
follOwing order of preference: nitrate, ferric iron, sulfate, and finally: carbon dioxide. Reductive

dechlorination can occur under nitrate and iron-reducing conditions, but the most rapid blodegradatlon
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rates occur under sulfate reducmg and carbon dlox1de -reducing (methanogemc) condmons Therefore,

the dlstrlbutlon of electron acceptors and the presence of dissolved methane .are indicative of the-

potentlal for reductlve dechlormatlon

At Slte 3, data that have been collected in support of all pnmary and secondary lines of evidence for

reductlve dechlormatlon are summarized as follows

B Co’ncentrations’of Reductive Dechlorination Byproducts. The compounds cis-1,2-DCE
~ and VC are daughter products of the reductive dechlorination of PCE and TCE under
" anaerobic conditions. These compounds were detected i in wells with TCE and PCE, and .
show an increasing or stable trend (see Appendix A and the discussion above) mdlcatmg
that it is likely that reductlve dechlorlnatlon is occumng

L} Dissolved Oxygen DO concentratlons above 0.5 mg/L indicate conditions are favorable
. for aerobic blodegradatlon whereas DO concentrations below 0.5 mg/L indicate conditions
are favorable for anaerobic biodegradation. Figure 2.6-12 shows the isoconcentrations of
~ DO in groundwater at Site 3 in July _2009 DO concentrations are below 0.5 mg/L in two
wells located north and east of waste cells in the eastern portion of the landfill. Wells
~ located within the footprint of the landfill had DO concentrations above 0.5 mg/L. These
* data suggest that oxygen is depleted immediately downgradient of the contaminant source
indicating that conditions may be favorable for reductive dechlormatlon in some portions of
the landfill. : :

" m Oxidation-Reduction Potentml The ORP can be used to: dlfferentlate between areas of

_ aeroblc and anaerobic reactions. In aerobic conditions, the ORP will have a value greater
than 150 millivolts (mV). In anaerobic conditions, the ORP will have a value less than
0 mV. In transitional environments where both aerobic and anaerobic processes are

: occurring, the ORP will have a value between 0 mV and 150 mV. Figure 2.6-13 shows the

_isopleths of ORP values in groundwater at Site 3 in July 2009. No wells had an ORP value-
above 150 mV, 11 wells had ORP values between 0-mV and 150 mV, and 10 wells had

h _negatlve ORPs. These data indicate either transmonal or anaerobrc environments.

= Total Organic Carbon. The TOC present in groundwater is 1nd1cat1ve of the amount of
"carbon available to drive reductive dechlorination of chlorinated solvents. TOC
concentrations above 20 mg/L are needed to drive reductive dechlorination. In general,
- TOC concentrations are low or not detected at Site 3 with the exception of Monitoring
Well 3-MW09. The low concentrations of TOC cou'ld-limit reductive dechlorination.

- Dehalococcordes spp These bacteria, which are capable of reductlve dechlorlnatlon are
- present in all wells (Figure 2.6-14). -
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Evaluation of Occurrence of Cometabolic Degradation of Chlorinated Hydrocarbons

Indicators of aerobic biodegradation (sometimes referred to as respiration) evaluated for Site 3 include
physicochemical parameters such as DO and ORP the absence of common anaerobic indicators such as
daughter products of anaerobic resplration (e.g., c1s-1 ,2- DCE and VC); .and the presence of bacteria

able to survive under aeroblc COIldlthI'lS.

m  Dissolved Oxygen and ORP. Aerobic respiration is possible at DO concentrations greater
than 0.5 mg/L, and during aerobic respiration DO concentrations will decrease. As
indicated in the anaerobic respiration discussion, conditions in the groundwater-bearing
fractured bedrock are favorable for aerobic respiration throughout much of the plume.

- Aerobic respiration_is also possible at ORP values greater than 50 mV. Wells with the
highest ORP values (Monitoring Wells 3-MW18 and 3-MW21) were located outside the
~ landfill boundary. However, Monitoring Well 3-MW07, which is located between landfill
cells, also showed an ORP value greater than 50 mV, suggestlng that condmons supportmg
aerobic resplratlon are present throughout the site.

m Absence of Common Anaeroblc Indicators. VC was detected in Monitoring
~ Well 3-MWO07 despite the presence of indicators of aerobic respiration (elevated DO and _
_ORP). VC is readily oxidized under aerobic conditions (USEPA 1998), and therefore it is '
unlikely to accumulate as a degradation byproduct in the groundwater under aerobic
conditions. VC showed an increasing trend in Monitoring Well 3-MWQ7, after which it
showed a slight decline. Therefore, it is possible that either the landfill is trending toward
~ aerobic conditions and all of the VC has not yet been degraded, or that both: aerobic and .
- anaerobic conditions exist in close proximity within the groundwater-bearing fractured
bedrock in the vicinity of this well. VC was either not detected or detected at low.
" concentrations in groundwater in the wells beyond the landfill boundary at Site 3,
suggesting that predominantly aerobic conditions may be occurring outside the landfill
boundary.

- | Microbial Evidence. Methanotrophic (methane -oxidizing) bacteria able to cometabolize
chlorinated hydrocarbons are present in the groundwater throughout Site 3. The highest -
concentrations of Methanotrophic bacteria were detected in Monitoring Wells 3-MWO0S5 and
3-MW0Q7, which are located between landfiil cells; and appear to correlate with the
distribution of dissolved methane in groundwater. This indicates that aeroblc :
blodegradation is possible within the landfill boundary

'In summary, using_ the USEPA criteria, the prim_ary line of evidence for MNA is that the groundwater
plume at Site 3 is stable. The ‘'secondary line of evidence for MNA is that daughter products of
_reductive dechlorination such as cis-1,2-DCE and vinyl chloride are present in the groundwater at

Site 3. Tertiary lines of evidence include the presence of Dehalococcoides spp. bacteria, which are
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' capable of reductive dechlorination, and Metha_notrophic (methane oxidizing) bacteria able to -

cometabolize chlorinated hydrocarbons in the groundwater at Site 3.

2.6. 4 3 ' Contammant Fate and Transport Modelmg

Numerical fate and transport modeling was performed to (1) evaluate how drfferent types of landfill
covers (mcluding the existing cover) affect the quantrty of stormwater mﬁltratmg the landfill, which in
turn affects the quantity of leachates condensates and dissolved-phase contammants entering the

groundwater and (2) evaluate the fate of the contammants that reach groundwater.

The modeling' program'UNS'A'T'-H _Versi_on 3.01 (Fayer 200(_)) was used to evaluate the quantity of
stormwater -that could infiltrate the landfill under differe_nt- cover scenarios. - UNSAT-H is a one
dimensional_, ﬁn_ite'-difference computer modeling: program that vvas designed to ev'aluate landfill cover
performance Based on logs of test pits at Site 3, the existing soil cover over the landfill cells at the
landfill ranges from 1- to 2-feet thick. A soil cover thickness of 1-foot was used in the model to
prov1de a ‘conservative estimate of morsture mﬁltratron under ex1stmg conditions. The modeling
results indicate that for the existing cover,-the_ calculated_ infiltration is approxrmately 2(_).5 inches over a. _ '
_lO-year*period (Earth Tech 2008l)) " The niodeling results' for enhancements to the existing cover
decrease the predicted infiltration rate to 7.1 inches over a 10-year period for Altemative 3 (ET Cover)

and 1.6 inches over a 10—year period for Alternative 4 (Enhanced ET Cover).

MODFLOW-ZOOO, a porous media model (Harbaugh et al. 2000), and MT3D99, a.component'of '
MODFLOW (Zheng 1999), were used to simulate contaminant transport and evaluate natural
-_ attenuation at Site 3 (Earth Tech 2008b). Although' groundwater elevation data for Site 3 indicates that -
groundwater occurs within fractured granitic bedrock as shown' on Figures 2.5-2 through 2.5-4, a
standard porous media model instead of a fractured -'media 'model was selected _to. represent the
conceptual geologic structure for Site 3. Fractured media models are useful in modeling contaminant
migration through preferential-pat_.hways in bedrock. However, existing analytical data indicates that
.the' contarnina_nts have not migr'ated far beyond. the Site 3'boundary. .For this reason, the need to
address jgroundw-ater flow through preferential pathways in fractured bedrock is minimal, and the
porous media'model can be. used to adequattély simulate site condi_tions. “In addition, fractured media

models require a thorough understanding of the fractured system throughout the model area
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'(e'.g.,. fracture orientation, fracture aperture, and fracture si)acing). Due to the limitations of the

_available data, these input parameters were not evaluated and the fractured media model was not used.

“The model simulations were updated in th.e.Site 3 FS Addendum (AECOM 2009b) using conta_minant

» _ concentrations and hydraulic head data collected during ‘the September 2008 and March 2009

groundwater Ihonitoring events.

Four COCs wé're modeled for Site 3. TCE and PCE were modeled because they were detected in four
Weiis each. Cis-1,2-DCE and VC were modeled because they.were. detected in two wells each, and are
' dégra’dation products 6f TCE and PCE. Aquifer -paramet'ers' were estimated from aquifer test results
and cal_ibrated' fof obsérved' site conditions.I Decay céefﬁcients for the VOCs were eétimated from

literature values and calibrated for site conditions.

The_ modeling results predict that even if no action is taken, the ai'eal exteht of groundwater
'cbntammation W_ill decrease over time due to natural attenua_tion, and no additional gfoundwater will be
contanﬁnated.- Under existing. cond_itiohs, vC (the' final dégr_adation prbduct Qf PCE and TCE) would
degrade to a 'concenttdtion below its MCL (0.5 pg/L) after appfoximately 139 years. Modeling also
predicts that by reduc_ir_ig the rate of .g'rou'ndwater recharge and the potential for contaminants to entef
the groundwater, the natural _attenua_tion.of conta:’ninant's currént_ly in groundwater will accelerate. This
" acceleration of the natural attenuation rate .wi.ll aiso cause the areal extent of gr'oundwater.contamination
to decrease more qﬁickly. The modeling results for enhancemehts to the existihg cover decrease the
predicted time for VC to degrade below its MCL' to approximately 84 years for Alternative 3
" (ET Cover) and 23 years for Alternative 4 (Enh'énced ET Cover).

2.6.5 POTENTIAL RECEPTORS

2651  Human

There are no current residents or construction workers at the Site 3. Current receptors at the site are
limited to workers performing mohitori'ng activities. Future receptors could include industrial and
construction workers, residents (although LUCs contained in the ROD prOh_ibit residential use of the
property), and sensitive human health receptors such as daycare, hospice occupants, and public or
. private water supply wells. The nearest Base residential housing was located approximately 1,500 feet
southeast of Site 3 until 2010, when the housing and associated infrastructure (e.g., streets,
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landscaping) were demo_lished and ‘the land graded. :The B_ase General Plan (Edwards AFB 2:009).
shows that the future designated use of' this land is Parks and l-lis'toric.Sites (i e. fand administered for
.cemeterles memorrals monuments parks, parkways and recreation areas; excludes wilderness areas) |
_ Currently, the nearest existing Base resrdentral housing is located approxrmately 3, 200 feet south of the'
site. It is unlrkely that housing would be constructed on or 1mmed1ately adjacent to th_e_landﬁll while. -
the Base is stil_l active. This is because under the long range plan c_ontained' in tl1e_Base General Plan

(Edwards AFB 2009), the land use at Site 3 will continue to be Research and Development.
- 2.6.5.2 . Ecological

As discussed in Section 2.5.5, the land at Site 3 is highly disturbed due to past actli/ities. Site 3 is not’
 considered critical habitat for any threatened or endangered plant or animal species, and none have been

observed at the site.- Potential ecological 'receptors at Site 3 include terrestrial plants, terrestrial

" invertebrates, reptiles, small herblvorous mammals large carnivorous mammals, granivorous (seed and

grain eatrng) and mvertrvorous birds, and raptorral av1an specres - Small mammals such as desert- .

co_ttontalls_ (Sylvilagus qudubonu)_ and kangaroo rats (Dtpodomys sp.); small ‘reptiles such as.
side- blotched'. lizards (Uta -sttznsburiana)' and -common. avian species such as red-tailed hawks
(Buteo Jjamaicensis), mourning doves (Zenalda macroura), horned larks (Eremophlla alpestrzs) and _
house fmches (Carpodacus mexicanus) are typrcal of Xerophytrc -Phase Saltbush Scrub habitat and are

expected to makc up the majority of potential wrldllfe receptors present at Slte 3.

~* Several special-status species are associated with Xerophytic-Phase Saitbush Scrub habitat at Edwards -

: AFB. Based on the Integrated Natural Resource Managem_ent _Plan__(lNRMP)’, desert 'tor'toise.
(Gopherus agdssiziz) density at the site is e'stimated to be low (6 - 10 per 2.6 square kilometers) )
" (USAF 2004). The Mojave ground,squirrel (Spermophilus: mohavensis) may. l)e. present at the site, |
‘because it is found incidentally through‘out the Base and'_is_ attracted o JoShua trees (Johnson 1990),
which are present in very small numbers at Site 3 and in the_ surrounding area. A 1993 spring survey
identified populat_ions of Mojave ground squirrels in areas just west of Site 3 (USAF 1993), indicating

that Mojave ground squ_irrels may inhabit areas around the site or visit the interior of the site.

U.S. Air Force l)iologis_ts visited Sité 3 in April 2003 and observed common ravens (Corvus _cbra.x),

house finches (Carpodacus mexicanus), sage sparrows _(Arhpht‘spiza belli), l_iomed larks.
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‘_ (EremophilaalpestriS), loggerhead shrikes (Lanius ludouicianu's), western whiptails (Cnemidophorus
tigris), side-blotched lizards (Uta stansbuﬁana), and canid scat (USAF 2004).

' 2.6.6 EVALUATION OF EXPOSURE PATHWAYS

" The following discussion provides an evaluation of current and potential future exposure pathways

(see Figures 2.6-1 and 2.6-2).

2.6.6.1 Human

Potential human receptors at Site 3 include current and future site ‘workers (industrial workers), future

construction workers, and hypothetical future residents.
Direct Contact with Debris

Surface

Because the area containing the surface debris is fenced, the only current receptors are site workers -
conducting monitoring activities. If fencing is not maintained, users including hypothetical future
- ‘ residents could come into contact with the debris. However, because no hazardous waste was observed

in the surface debris the risk of contact from surface debris is limited to physrcal hazards and chemlcal

- exposures to surface debris was not retamed asa potentlal exposure pathway. -

Subsurface

Because the area containing landfilled wastes is fenced or controlled by. existing' LUCs, the only current
receptors are site workers.  If fencing or LUCs are not maintained, users including hypothetical future

residents could come into contact wrth the debrrs if the land were excavated. Although no hazardous
waste was observed in the. subsurface debns durmg test pit excavations, the possibility that such
materials are present cannot be ruled out. Exposure to subsurface hazardous waste was retained as a

: potentlal exposure pathway, albeit not one that can be quantified with existing data.
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Dlrect Contact with Soil and Bedrock - _ . S ‘

-' Siuface

- Because the area containing the potentially contaminated surface soil is fenced, the only current '
receptors are site workers conducting monitoring -activities' If' fencing is not mamtamed users_

mcludmg hypothetlcal future resrdents could come into contact with surface soils. Although the waste

o deposrtion is heterogeneous (by nature) and data collected during the RI mdlcated only a few low level

'detections of contammants in surface soils above screenmg levels, there is a risk of direct contact w1th
potentially contaminated surface soils. The pathway was retained so that the risk to hypothetical future
residents, s1te workers, and construction workers could be quantiﬂed as part of the Human Health Risk

Assessment (see Section 2.6. 7 1).

.Subsurface

Because the area contammg the potentially contaminated subsurface soil is fenced the only current
receptors are site workers._ If fencmg is not mamtamed, users mcludmg- hypothetrcal future residents

- could come into contact w1th subsurface sorls and weathered bedrock. l—lypothetrcal future construction

workers could come in contact with competent bedrock however thrs is unlikely because the depth to

- competent bedrock is in excess of 50 feet bgs

: _ Although no hazardous waste was observed in the subsurface debris during test pit excavations, the
possibility that such'materials are_ present cannot be ruled out. Therefore, it is possible that a container
~ of hazardous waste, if present', could hypothetically leak, releasing contaminants to the underlying soil.
Such a release would be localized in nature, and'therefOre is unl'ikely to be a significant exposure
.'pathway Thls is consistent w1th the fact that data collected during the RI indicated only a few low

level detections of contammants in subsurface soils at concentrations above screemng levels.

The pathwav was retained SO that the risk to hypothetical future residents. site workers, and
.construction workers could be quantiﬁed as part of the Human Health Risk Assessment (see

' _ Section 2.6. 7 1)
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‘Inhalation of Particulates Emissions

Because the area is fenced, the only current receptors are site workers. Based on the nature of the
surface debris, and the low levels _-'of contaminants in surface and subsurface soils, the inhalation of
particulate emissions pathway ‘was considered"unlikely to be significant to current or. pote'ntial future |
receptors ’i‘he pathway was retained so that the risk to hypothetical”futirre residents site workers, and
construction workers could be quantiﬁed as part of the Human Health Risk - Assessment (see

Sectlon 2.6.7. 1)
| Inhalati__on of Volatile Emissions

Indoor A_ir' .

~ There currently are no buildings on the site so there are no current receptors who could be exposed by
- inhalation of volatile emissions. Hypothetical future site workers or future residents could.be exposed
to volatile emissions if structures designed for inhabitation were built on or adjacent to the landfill. The

pathway was retained so that these risks could be. quantiﬁed as part of the Human Health Risk

Assessment (see Section 2. 6.7. 1).

Outdoor Air -
The risk from outdoor air was not calculated. Due to low emissions levels, and lack of topography that

could trap emissions, outdoor air was.not considered a s1gmﬁcant exposure medium and was ot

' retamed as a potentlal pathway.
Ingestion or Direct Contact with Surface water

Due to the highly ephemeral nature of stormwater ponding on the landfill (temporary accumulations of :
stormwater in surface depressions are expected to drain too ouickly'for significant exposure to occur), |
and the low concentratlons of contaminants in surface soils that could contammate the ponded
- stormwater, surface ‘water was not consrdered a significant exposure medium and was not retained as a

potential exposure pathway.
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- Ingestion or Direct Contact with Groundwater

Because the groundwater is not currently used for a beneficial purpose, the o'nly.current receptors 'a_re
.' site workers conducting monitoring activities. Ingestion of' gfoundwater by current or future site or
. industrial workers is.not a likely pathway because there is already a water .line running by the landfill
“that could be used to provide drinking water and because the groundwater yiel'd is too low to make
pumping impractical. Ingestion of, or direct contacf with, gi'oundwater is a potential exposure route
~ for future residential users, - although development of local groundwater is also unlikely due to low.
| groundwater yields. The pathway _waé retained so that the risk to hypothetical future residents could be
quantified as part of Human Health Risk Assessment (see Section 2.6.7.1).

 Ingestion or Direct Contact with LNAPL or DNAPL
LNAPL or DNAPL is not pre'se_nt at thie site.
Blast or Explosion Hazards

There is a hypbthetical blast or explosion hazard if Munitions or Explosives of Concem (MEC) are
~ buried in the landfill. Landfill gases from degradation of organic matter or unknown containers of

VOCs and munitions. are also a'potential explosion hazard.

MEC

Altlinugh the presence of MEC cannot be totally ruled out, no MEC was encounteréd during test pit -
'excav_ations; Also, there is no MEC readily visible on the landfill surface. Because the aren containing
- the subsurface and surface debris is fenced, the only current receptors are construction workers. If
fencing_ is nnt-maintained, users including_hypofhetical future residents could come_'into contact with
MEC i/f it is present in the lé_mdﬁll cells and the land were excavated. The pathwny is retained; '
however, the risks ffom non-chemical hazards could not be quantified based lclm éxisting data as part of

- the Human Health Risk Assessment (see S¢ction' 2.6.7. 1).

Landfill Gas -

.Landfill gas contains methane, which is explosive at concentrations between 5 percent and 15 percent

by volunle in air. Gas contained within the landfill is unlikely to combust or explode due to the lack of
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oxygen contained within the waste pore spaces. .However, landfill gas can accumulate at explosive
concentrations in structures built on or adjacent_ to a landfill. BeCauseI_ there are no struc':tures currently
built on or around Site 3, there are no current explosive hazards from landfill gas. However,. there |
would be a risk to hypothetical site workers or future residents if structures were built on or adjacent to
the landfill. The pathway is retained; however, the risks from non-chemical hazards could not be -

quantified baSe_d on ex'isting-data as part of the Human Health Risk Assessment (see Section 2..6,-_7."1_).
2.66.2  Ecological

Potentlal ecologlcal receptors include terrestrial plant, reptrle bird, and mammal populatrons llvmg on
or in the vicinity of Site 3 as dlscussed in Section 2.6.5.2. - ' '

Direct Contact with Debris

.S_urface

Animals that can-burrow under, fly over, or pass through the eXisting fence can come into contact with
' surface debris. However because no hazardous waste was observed in the surface debrls the risk
from contact from surface debns is lmuted to physncal hazards and chemncal exposures to surface debris

was not retained as a potentlal exposure pathway
Subsurface

Animals that can burrow under, fly over, or pass throu'gh the fence. can come into contact with -
landfilled wastes located Just below the exrstlng soil cover, which is less than one foot thick:in some
areas. Burrowmg animals can also access the landfill cell located outsrde of the fenced area. Although
no hazardous waste was obseryed in the subsurface debris during test pit excavatlons, the possnblllty
that such materials are present cannot be ruled out. Exposure to subsurface hazardous waste was

retained as a potential exposure pathway, albeit not one that can be quantiﬁed.' '
Direct _Contact with Soil and Bedrock -

Surface

Animals that can burrow under, fly over, or pass through the fence can come into ‘contact with

potentially contaminated surface soil. Although the waste deposition is heterogeneous (by nature), data

' N:\WPGroup\WP\EAFB\OUﬂSZ!\ZOlZ\ROD\PF\3-070612'js.docx _ - 2-51 E ' : - Site 3ROD
: . _ ) o - July 2012



' collected during the RI indicated only a few low level detections of contaminants in surface soils, so

~+direct contact with. potentialiy contaminated surface soil is not considered a significant exposure
_ pathway The pathway was retained so that the l‘lSk to ammals could be quantrﬁed as part of the

: __'Ecologlcal Risk Assessment (see. Sectron 2 6. 7 2)

Subsurface |

It is unlikely that animals would be able to burrow through landfill cells to-access the unde'rlying soil or
' bedrock due to the thickness of the waste layer and. the presence of an anoxic environment within the
waste layer, so direct contact with subsurface .soil or bedrock is nct_' considered a significant exposure'

pathway. Exposure t(')- deep soils (.greater'_than 12 fee"t')' was not retained as a pathway.
Inhalation (_)f Particulates Emissions

Based on the non-hazardous nature of the 'surface debris, and the low levels of contaminants in surface
and subsurface sorls this pathway was not considered srgmﬁcant to current or potentral future

receptors. This pathway was not retained.

Inhalation of V_olatile Emissions

Burrowing animals that can burrow under, fly over, or pass through the fence can come into contact
~ with vapor emissions from the landfill. The pathway was retamed so that the’ rrsk to animals could be

quantrﬁed as part of the Ecologrcal Risk Assessment (see Section 2.6. 7 2).
' Ingesti_on or Direct Contact with Surface water =

Due to the 'high_ly éphemeral nature of stormWater ponding on-the landﬁl'l, and the low concentrations of
contaminants in surface soils, surface water was not considered a significant exposure medium and the

_pathway was not retained. -
Ingestion or Direct Contact with Groundwater ’

Due to the depth to groundwater, this pathway is incomplete for biota and was not retained.
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Ingestion oi'.Difect Contact with LNAPL or DNAI_’L
| LNAPL or DNAPL is riot prgsent at the site.
| Blast or Explosion Hazards
Blast or explésion ha;Zarés could be the fesult of MEC buried in the landﬁll. (if present) or landfill
gases..' _This pa_thway wﬁés no_t retained for the reasons stated below. _
. MEC

- Although the presence of MEC cannot be totally ruled out, no MEC was encountered during the test pit '
. excavations. Aléo, there_ is no MEC readily visible on the landfill surface. For this reéson, this

pathway is likely to be incomplete.
Landfill Gas’

Landfill gas contains methane, which is explosive at concenirations between 5 percent and 15 percent
‘by volume in air. Even if landfill gas were to accumulate in burrows, the lack of an ignition source

would preclude an explosive hazard. For this réason, this pathway is incomplete and was not retained.

' 2.6.7 SUMMARY OF SiTE RISKS-

This section of the ROD summarizes the results of the baseline risk assessments for Site 3. Baseline
risk assessments provide estimates of the risks a site poses if no action were taken. They provide the
basis for taking action and identify the contaminants and exposure pathways that need to be addressed

By the Remedial Action.

2.6.7.1 ~ Human Health Risk
Himian Health Risk Assessments (HHRAs) are conducted to evaluate the potential risk to health of
- people living or working at a site, or in the area 'im'pacted by a site. Dépending upon the nature and
extent of the contamination, these people may be exposed to the contaminants in the soil, groundwater,

or air throug'h'ingestion, skin contact, or inhalation.
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‘The calculated cancer risk estimates the probability that additional cases of cancer may develop within a
population if the people are exposed to the con_tarninated soil or groundwater. For noncancer effects, a-
Hazard Index is calculated, which is a numerical ex'pre'sslon that indicates whether the concentrations of

chemicals are likely to result in specific toxic effects. :

ln 2004 an HHRA of Slte 3 was performed as part of a Basewrde ou7 HHRA (Earth Tech 2004) to
evaluate the potentlal risk to human health posed by chemrcals that may have been: released into the s01l
_(1nclud1ng weathered bedrock) and groundwater at the site. The HHRA of Site 3 was updated in the'
Sitet 3 FS (Earth Tech 2008b) usmg more current USEPA Regron 9 soil and tap water PRGs
' (USEPA 2004) as risk-based screenmg levels for the quantlﬂcatlon of the estlmated tisks and hazards

The updated groundwater I‘lSk assessment results in the Szte 3 FS were based on the May and June 2005 ‘
groundwater sampling results for Slte 3 (FPM Group 2006) In addition, an mdoor air risk from-
' the contaminants in soil gas was calculated using soil ' gas samplmg results from this perrod

(FPM Group 2006).

A complete discussion of the methodology used: and results of the updated risk assessment are presente_d
in Appendix' C. A summary of the updated HHRA results for_'Si_te 3 is presented in Table 2.6-7 and

discussed in more detail below.

Soil

The overall carcinogenic risks from soils estimated for all categories of receptors are in the cumulative
 risk management range of 1_04 to 1_'0_" The noncarcinogenic_HIs were acceptable (less than 1) for all
categories of receptors. It should be noted that these risk calculations d_o not address the potential risk
from physical haz_ards in the landfill wastes, or the potential risk to human health or groundwater ifa
container of hazardous waste were to leak.. Although no containerized hazardous wastes were

encountered during the Remedial 'Investigation; the presence of these wastes cannot be ruled out.

Groundwater

Although the groundwater at Site 3 is. not cons1dered a prlmary source of drmkmg water because the
site is in an area characterlzed by shallow bedrock and low groundwater yield, a baseline HHRA of the
contaminants detected in the groundwater was conducted to evaluate the risks associated with its
| hypothetical future residential use: |
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The results show that in a hypothetical residential groundwater use scenario, the estimated carcinogenic
risk of 9 x 10* is unacceptable (greater than 10*), with TCE and VC as the primary risk drivers. In
addition, the detected concentrations -for each constituent exceeded their respective tap water PRGs
(USEPA 2004) in five of 17 samples and three of 17 samples, respectively. The noncarcinogenic HI of
4 is also unacceptable, with alpha endosulfan and nitrate as the primary risk drivers; however, the
detected concentrations for each constituent exceeded the tap water PRGs in only one of 17 samples and
two of 18 samples, respectively. It should be noted that in this ROD the 2004 USEPA Region 9 tap
water PRGs (USEPA 2004) were used for comparison to be consistent with the results presented in the
Human Health Risk Assessment (Earth Tech 2004) and the Site 3 FS (Earth Tech 2008b).

Indoor Air

Indoor air exposures for hypothetical residential and industrial structures built within the footprint of
the landfill were derived from soil gas dafa. Indoor air exposures for hypothetical structures built
adjacent to the landfill were derived from the volatilization of contaminants from groundwater.
Exposures resulting from the volatilization of chemicals from soil to indoor air were not considered
during the assessment due to the lack of significant detections of volatile organic compounds in soil.
The assessments were performed using the Johnson and Ettinger J&E) (1991) vapor intrusion model,
USEPA Version 3.1, as agreed during the April 2006 and March 2007 RPM meetings. The toxicity
values used were selected in accordance with the approach for selecting toxicity criteria recommended
in the Air Force Risk Assessment and Risk-Based Cleanup Levels Guidance, USAF, Memorandum for
all MAJCOMs/A7/CEV, 14 July 2006 (USAF 2006), which adopts OSWER Directive 9285.7-53,
Human Health Toxicity Values in Superfund Risk Assessments, December 5, 2003 (USEPA 2003). In
review of the Edwards AFB HHRA reports, Cal/EPA DTSC requested that the URFs provided by the
Office of Environmental Health Hazard Assessment (OEHHA) be used. At the request of Cal/EPA

DTSC, a second set of indoor air risk assessments from the vapor intrusion pathway were conducted.

The potential indoor air cancer risks for all residential and industrial exposures (see Table 2.6-7) were
less than 10 or within the cancer risk management range, with risks for residential exposures ranging
from 3 x 10° (based on soil gas data) to 7 x 10 (based on volatilization off groundwater) or2 x 10?
- using the ‘Cal/EPA DTSC-recommended toxicity values (calculated for both scenarios) and risks for
ihdustrial exposures ranging from 1 x 107 (based on soil gas data) to 4 x 107 (based on vo_latilization off

groundwater) (or 9 x 107 to 1 x 10° respectively using the Cal/EPA DTSC-recommended toxicity
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criteria). All noncancer HIs were below 1. It should be noted that due to the limited sampling for soil
gas within the landfill boundary, and heterogeneities present within the landfill, the calculated future
hypothetical indoor air risks may be underestimated. In addition, ﬁlodeling does not take into account
the potential effect of landfill gas on the migration .of other volatile contaminants into future indoor air.
Furthermore, it should be noted that these risk calculations do not address the potential explosive
hazard that could exist if landfill gases containing methane were to accumulate in a building, should a

building ever be constructed.

The indoor air mbdeling does not take into account the potential effect of landfill gas on the migration

of other volatile contaminants into air in hypothetical future buildings.
Summary of Site Risks to Human Receptors

Although contaminants have been detected in soil above calculated background concentrations
(see Section 2.6.2.2), risk assessment data are within the cancer risk management range. No hazardous

wastes were found in any of the test pits excavated at the site during the RI.

Contaminants have been detected in groundwater above calculated background concentrations
(see Section 2.6.2.3). Risk és_sessment data indicate there is an unacceptable risk to hypothetical future
residential occupants from ingestion or inhalation of VOCs from extracted gfoundwater. Also MCLs
- are excce_ded for benzene, 1,4-DCB, 1,1-DCA, 1,2-DCA, cis-1,2-DCE, methylene chloride, TCE,
PCE, VC, and nitrate which constitute an unacceptable risk. The risk is hypothetical because there are
not sufficient quantities of groundwater at the site for sustained pumping; therefore, it is .unlikely that

the groundwater at Site 3 would be considered a primary source of drinking water.

Contaminants have been detected in landfill gases that have the potential to migrate to the atmosphere
(see Section 2.6.2.4). Risk assessment data indicate that the risk to industrial or hypothetical future
residential occupants from indoor air contaminants if buildings were constructed on the site is within the
cancer risk management range. The risk is hypothetical because it is unlikely that buildings would ever
be constructed on buried waste due to the potential for grourid subsidence and methane migration,
which could create an explosive hazard and carry additional volatile contaminants into the indoor air.
Similarly, there is no unacceptablé risk to future residential or industrial users from volatilization of
VOCs off groundwater located downgradient of the site. However, there could be an unacceptable risk
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‘to industrial or hypothetical future residential users if an undiscovered drum cohtainihg fuels or solvents

we.re' to leak, releasing VOCs to indoor air, or if localized high concentrations of VOCs were. being -
| generated in é_portion of the _lzi_nd_ﬁll not addressed by existing landfill gas mon_itorih’g wells. In
éddifion,’ méthane' was dé'tected'in a well located within the landfill boundary at a concentration of . _ |
- 22 percent. This indicates there may be an explosive risk from mé landfill gas within the ‘landfill
_ boundairy if an enclosed structure was constructéd on the landfill surface. This is because the gas could
- migrate into the structure and become diluted to a concentration within the expl_dsive range of methane,
which'_'_is 5t 15 percent. o |

2672 Ecological Risk
' .Eco'logical. Risk Assessment is a process in which exposure pathways are determined and potential
~ chemicals of eco_logicél concern are identified in order to evaluate potential risks to the environment and

~ aid in the selection of remedial alternatives. The Site 3 Ecological Risk Assessments were conducted

using a phased approach.

A Scoping Ecolqgical Risk AsSessmer.lt.'(SERA) (USAF 2004) was conducted for Site 3 to seiéct
Chemicals of Potential E_coldgical Concern (_COPEC_) and determine whether complete or potentially
complete exp_osure' pathways exis.t betwéen site-related contaminants and potential ecological réceptors
at the site. Based on the results of the SERA, a number of inorganic and organic chemicals were found
at concentrations in site media at concentrations exceeding conservative screening benchmarks and were
idenfiﬁed as COPECs with'-potential exposure via ingestion and inhalation. As .a result, a limited
Predictive: Ecological Risk ASSessment (PERA) was conducted for Site 3 to provide a moré quantitative
assessﬁlent of the expoéure- and effects of the COPECs in the envirohment on pdtential ecologiéal

receptors (Tetra Tech, Inc. [Tetra Tech] 2004).

The PERA' used site-specific data from applicable media _(e;g., soil, groundwater, and soil vapor) in

plant and animal exposure models to quantify the potentiai risk to potential écological'receptor groups.
Potential risks to the following _réceptor groups at Site 3 were calculated in the PERA:

' Terrestrial plants (as represented by rubber rabbitbrush) -

= Generic terrestrial invertebrates (no specific representative)
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a Reptiles:

e Herbivorous reptrles (as represented by the desert tortoise)

'« Omnivorous reptlles (as represented by the side-blotched hzard)
= Birds:

° Granivorous birds (as represented by the house finch)
e Invertivorous birds (as represented by the loggerhead shrike) _
- Carnivorous birds (as represented by the red-tailed hawk)

. ~Burrowing carnivorou_s birds (as represented by the burrowing owl)

i ] MammaIS'

. Burrowmg small mammals (as. represented by the Panammt and Merrlam ] kangaroo
. ‘rats) S :

° Burr_owing- carnivorous mammals (as represented by the kit fox)

*The results of the PERA (Tetra Tech 2004) identified 19 COPECs at Site 3 that pose a potential risk to

certam receptor groups (Table 2.6-8) by exceedmg USEPA- -Navy Biological Techmcal Assistance o

| Group (BTAG) toxicity reference value (TRV) based exposure limits. The BTAG developed a standard
list of TRVs m 1998 to be used for assessmg risk to wildlife at Navy CERCLA sites- in the
San Francisco area (Engineering Field Actrvrty West [EFAW] 1998). The TRVs were_subsequently
“used for ecological -risk a.ssessments at other Department of Defense (DdD) facilities thrdughout
USEPA Region_ 9 and are the basis for TRVs used in eeological risk assessments for Cal EPA/DTSC
(Califomia DTSC 2000). The Cal/EPA DTSC TRVs eonsist of conservative “BTAG Low” values to
* be used for screenmg purposes and less conservatrve “BTAG High” values for use with the “BTAG
Low” values in developmg risk ranges for use by site risk managers in making risk management _

'decisions.

~ Hazard quotlents (HQs) were ﬁrst calculated from the TRVs usmg the maximum concentration of a
COPEC in a grven medla HQs values were calculated for both “BTAG Low” and “BTAG High”
) : TRVs. 'If the COPEC resulted in an HQ greater than 1, the calculations were also performed on the
95th percentile upper confidence limit (UC.L) for that COPEC, if appropriate. Haiar_d_ Indices (HIs)'
were then calculated by summing the HQs for each exposure pathway for each species.
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 Soil

~ Contact and ihgestioh .of COPECs in soil was found to cause a potential risk to terrestrial plant
_ communities terrestrial invertebrate eommunities omnivorous reptile communities granivorous brrd
| ‘populations, mvemvorous bird populauons carnivorous raptor populatrons burrowmg carnivorous bird
'populatrons burrowmg herbivorous mammal populations, and burrowing mvemvorous mammal
populations based on conse_rvatrve_HQ-Low screening values (see Table 2.6-8). However, based on the
~ less conservative HQ-High values, the only risk from soils would be to terrestrial plant communities,

'terrestriai irrvertébraie __ commuriit_ies,_ omnivorous reptile communities, and invertivorous bird

populations. -

In addition, it should be noted that potential risks were calculatéd from samples collected from zero to -
10 feet bgs. However, the majority of exposure of desert piants and invertebrates is expected to occur
in the top two or three feet of the soil where shallow absorptive roots spread to quickly intereept the
' shallow penetration of limited desert rains and the soil is. well aerafed.' Burrowing animals may dig to
depths of 10 feet, but me'majority of their exposure comes from eating .food exposed to the top two or
three feet of soil. Therefore, use of COPEC concentratron data from depths greater than two to three

feet overestrmates risk from sorl exposure pathways

The incidentally ingested soil is also associated with foraging on the surface. [t should also b_e_ noted
't.h'at,' of_ the metals that exceeded ﬂleir respective TRVs, cadmium and zinc were not_det_ected over their
respecﬁve b_ackground. concentrations in any shallow (less than two fee_t)'so'il samples, mercury was
detected over- its background concentration in only two of 23 shallow samples ‘and lead was detected
over its backgroond concentration in only one of 23 shallow samples. This suggests. that there is no
widespread metals contammatlon in shallow soils that would pose a risk to biota. Of the orgamc'
compounds that were 1dent1ﬁed as COPECs, pesticides (alpha-chlordane, gamma-chlordane, DDD,
DDE, D"DT','dieldrin, and endrin aldehyde) were only detected in two of 23 shallow samples. These
“data s'l.lggest t_hat exposure by ingestion of organic compounds is likely overestimated; Addrtionally,_
because' low concentrations are found sporadieally throughout-'the site’ in both deep and shallow
: _samples and because no pestrcrde containers were found during the test-pit excavatlons the pest1c1de

soil detections are more lrkely the result of spraymg than of landﬁll disposal.
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“Groundwater
' Due to the depth to groundwater,"t_his pa'thway' is incornpl_ete for biota.
Soil _Vapor (Burrows) o

Inhalation ‘of soil vapors and in particular toluene vapors, was tOund' to cause risk to. burrowing
herbivorous, 1nvert1vorous and carnivorous mammals However -validation studies by USGS
: blOlOngtS for Edwards AFB (USAF 2002a), using field gas measurements in grids of art1ﬂc1al burrows .
- over three different chlorinated solvent plumes showed that the standard burrow exposure assumptlons
l.overestlmate -ris_k,- Also, tissue examination of mammals and .hzards collected from over the plumes_
showed no significant increase in 'a_dverse effects over reference sites with no ._solvent plumes. Thus, the

" risk to burrowing mammals at Site 3 is likely overestimated.
Summary of Site Risks to Ecological Receptors

__Although the COPECs were found at___concentrations that predict una'cceptable risks to some ecological
receptors using conservative exposure and toxicity assumptions, use of protective but less conservative
assumptions, coupled with only sporadic detections of contaminants“ indicate_ _t_he risk may be overstated.
Concentrations of toluene in soil vapors would be expected to decreaSe over time as the source of the

- .vapors (most likely fuels) degrades over time.

In addition, it is important to take into account _the'sui.tability of .the_site as a viable,' long-term habitat.
No endangered or threatened _species-have been reported at Site 3, and Site 3 is_not_designated_as _
critical habitat for these species. Site 3 is situated in a moderately developed industrial/developed area
and 1s surrounded by roads trails, undeveloped land, and other ERP s1tes .For these reaso.ns the
limited I‘lSk to. blota from contammants in soil or soil vapors in this marginal env1ronment is not -
| s1gn1ficant enough to require a remedial response to mitigate these media pathways. However, there
: could be a risk to biota from physrcal hazards from surface debris. In addition, there could be a risk to :
| biota lf a container of hazardous waste located close to the landﬁll surface leaked in the future or was

- excavated by burrowing animals,, although the probability of this occurrence is low.
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’ 2,673  Pathways Retained for a CERCLA Response

Figure 2.6-15 depicts the pathways and media retained for Remedial Actio_n based on discussions
. contained in -Section 2.6.7.1,. Summary of Site Risks to Human Receptors subsection, and in

Section 2.6.7.2, Summary of Site Risks to Ecological Receptors subsection. These include:

m  The risk to hypothetical future residents from contact with contaminated groundwater
 contaminated with VOCs; ' :

‘m The risk to hypothetical future residents and hypotheticél future industrial workers from a
future release of volatile emissions from a leaking container of fuels or solvents to indoor
air; - ' ' :

" » The risk to hypothetical future residents, hypothetical future industrial workers, or
hypothetical future construction workers from explosive hazards from methane gas
accumulating in buildings or confined spaces; and

. m The risk to hypothetical future residents, hypothetical future industrial workers,

. “hypothetical future construction workers, or biota from contact with hazardous wastes that
are potentially present in the buried debris and from the physical hazards of surface
debris. o : ' : S

.27 REMEDIAL ACTION OBJECTIVES -

The USAF, USEPA, Cal/EPA DTSC and Water Board agree that humans and animals need to be

protected from potential hazards posed by the buried wastes.

- Therefore, based on a _review'of" human and ecological risks, the following RAOs have been developed
for Site 3: ' '

1. Pr_otect'human health and animals from physical hazards from surface debris.

2." Protect human héa_lth and animals from hazardous wastes potentially present in the buried
- debris or soils contaminated by hazardous wastes potentially present in the buried debris.

3. Minimize the infiltration of stormwater, thereby reducing the risk of contaminants leaching
into the groundwater and thereby reducing the levels of contaminants in groundwater
exceeding safe drinking water standards (see Table 2.7-1 for applicable compliance levels).

4. Minimize erosion of the landfill cover and to prevent ponding of stormwater on the landfill
surface, thereby reducing the risk of contaminants leaching into the groundwater and
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reducmg the levels of contaminants in groundwater exceeding safe drinkmg water standards '
(see Table 2.7-1 for applicable compliance levels). ' - -

5. Prevent further migration of groundwater contaminants that could increase groundwater
contaminants to levels that exceed safe drmkmg water standards (see Table 2.7-1 for
- applicable compliance levels)

6. Protect humans from ingestion and dermal contact with contaminants in groundwater that

exceed drinking water standards by restoring groundwater to safe drinking water standards,

- and preventing ingestion and dermal contact with the groundwater until the safe drinkmg
‘water standards are achieved (see Table 2.7-1 for applicable compllance levels)

7. Protect humans in potential future bulldmgs from exposure to indoor air contaminated with

- volatile chemicals emitted from the landfill at concentrations that are expected to present an

~indoor air inhalation risk exceeding a Hazard Index of 1 and such that cumulative risk is

_ within or lower than the 10° to 10* cancer risk range calculated for a residential scenario

(see Table 2.7-2 for soil gas concentrations whlch if exceeded would trigger remedy
evaluation). ' : : :

8. Prevent methane emitted from. the decomposition of wastes in the landﬁll from
accumulating inside buildings or other confined spaces at concentrations that pose a threat
of explosron (greater than 5 percent by volume in air). :

2.8 DESCRIPTION_ OF ALTERNATIVES -

~ Presumptive Remedies were used to develop .remedial alterna't:ives'in_'the Site 3 FS (Earth Tech _2005b)
and Site 3 FS Addendum (AECOM 2009b). - As stated in Presumptive Remedies:' Policies and
Procedures (US_EPA 1993a), _“presumptive remedies are expected .to_ be selected at .all_-appropriate s_ites ,
except under unusual site speciﬁc circumstances.”_ Presumptive Remedies are intended to _ensure
__consistency in remedy selection and reduce the time and cost re.quired.to clean up similar types of sites.
~ Although the use of .'Pr'esump"_tive Remedies at Site 3 does not affect the need to identify COCs,
remediation goals, and RAOs, the _Presumptive Remedy approach streamlines the FS for the site

- because it:

~ 1. Eliminates the step of identifying and performing a prelimmary screemng of potential
: treatment technologles and containment/disposal requirements. Eliminates the identification
and development of general response actions associated with this step. Ellminates the need

to assemble retained technologies into complete altematives

2. Eliminates the need to screen the retained “complete altematives which is normally
performed in order to reduce the number of altematives that will be evaluated in detail.
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: . 3. Streamlines the identification of alternatives to be evaluated in detall to “justify the
Presumptive Remedies and the No- Action altematrve

4. Streamlines the detailed evaluation of the retained alternatives against the set of nine
CERCLA criteria and to each other.

In order to use a Presumptive Remedy at a specific site, sufficient site characterization must be

performed to show that the site conditions match those Speciﬁed for the Presumptive Remedy.

As stated in Presumptive Remedy for CERCLA Municipal Landfill Sites (USEPA 1993b), “Consistent
with - the NCP, the USEPA’s expectation was that containment technologies generally would be
appropriate for municipal landfill wéste because the volume and heterogeneity of the Waste generally
make -treatment im_p_ract.icable.'” .However, the presumptive remedy guidance (USEPA 1993b)
recognizes that the Remedial Actions for a landfill sitt may include both presumptive and
non—presumr)ti've remedies. - Remedies for r)reventing direct contact with landfill conterits, minimizing
 infiltration and reSulting contaminant leaching to groundwater, and controlling surface water runoff and_.
erosion would be included in the presumptive. remedy. of containment. Remedies for treating

contaminated groundwater would include non-presumptive remedies.

. _ 2.8.1 ANALYSIS OF THE USE OF THE PRESUMPTIVE REMEDY FOR SITE 3

The USEPA guidance document Application of the CERCLA Municipal Landfill Presumptive Remedy
Guidance to Military Landfills (USEPA 1996) lists six questions that should be addressed to evaluate if

the.presumptive remedy can apply to military landfills.
The_se queStions (and the evaluation of these questiorls) are:

~ 1. What Information Should Be Collected? The guidahce indicates that information on the
sources, types, and volumes of landfill wastes should be sufficient to determine whether
- source containment is the appropriate remedy for the landfill. '

Evaluation: An evaluation of hrstorrc records aerial photographs. and test pit logs was

conducted, and a determmatron was made that source containment is an approprrate remedy
_ for Site 3.

2. How May Land Reuse Plans Affect Remedy Selection? The guidance indicates that for
smaller landfills (generally less than two acres) excavation could be con51dered as an option
in addmon to containment depending upon land reuse plans.
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: Evaluation'- Accordmg to the Base General Plan (Edwards AFB 2009) there are no'

- current plans to use the land at Site 3 for anything but its current purpose. In addition, the

.~ size of the landfill (67 acres) is in excess of what the gurdance indicates is- suitable for
excavation. ' : : :

3. Do Landfill Contents Meet Municipal Landﬁll-Type Waste Def'mrtlon" To determine

- whether aspecific military landfill is ‘appropriate for application of the containment.
presumptive remedy, compare the characterrstrcs of the wastes present in the landfill to
typrcal mumcrpal landfill wastes listed in the guidance.

Evaluatlon As indicated in Table 2. 5-3, only household wastes and construction debrls,
. were found durmg excavation of test plts :

4. Are M_ilitary-Specific Wastes Present?_ Military wastes (i.e., wastes speciﬁc to mllitary
‘ bases), especially high-hazard military ‘wastes (such as explosively configured munitions or
- chemical warfare materiel) may possess unique safety, risk, and toxicity characteristics.

Evaluatlon. No wastes of a mlhtary nature, or other hrgh hazard wastes ‘were found at
Site 3, and there is no hrstorrcal record of their drsposal :

5. 'Is Excavation of Contents Practical? Although no set excavatlon volume limit exists,
" landfills with a content of more than 100,000 cubic yards (approxrmately two acres, 30 feet
deep) would normally not be consrdered for excavation.

B Evaluatlon. Due to the estlmated volume of waste (525 000 cubic yards) at Site 3,
excavatlon is not consrdered practrcal :

6. Can the Presumptlve Remedy Be Used"

: Evaluatlon. “The avallable mformatron mdrcates that the presumptrve remedy for landﬁlls
can be used at Site 3. :

- 2.8.2 -EVALUATlON OF GROUNDWATER TREATMENT ALTERNATIVES .

Active treatment alternatives for groundwater ‘were not retained for detailed analysis. In situ treatment
of groundwater was not retained because hydraulrc conductivities are outsrde the surtable range for m_
sztu remed1atron (see Sectron 2.5.2. 1) These in sztu treatments included either ‘injection of nutrrents
(bloremedratron) or injection of chemlcal oxidants. Ex situ treatment of groundwater by either carbon
or air strrppmg was not retained because collection methods for groundwater extractron by pumpmg are

' not practical due to the lack of sustamable yreld (see Section 2.5.2.2 and Table 2.5- D).

~ The Air Force does not bel_ieve there would be a season where pumping might be dramatically easier.

for a short period of time because of the ektremely low permeability of the groundwater-bearing matrix.
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" “Also, the Air Force has not observed large seasonal fluctuations in potentrometrlc surface at the Main
Base Landﬁll (10cated adjacent to the srte) where data are collected quarterly '

Because a review of available data indicates a strong probability that natural attenuation is occurring
(see ‘Section 2.6. 4), monitored natural attenuatlon was retained for detalled evaluatlon for -all three

'actlve alternatives in the FS.
n _2.8'.3' - SPECIAL CONSIDERAT_IONS OF USEPA POLICY AND GUIDANCE

_US.EPA Directive Number' 9200.4-17P, Use of Mon_itored.Naturdl Attenuation at Superfund, RCRA
Cor'rective' -Action,_and Underground Storage Tank Sites (USEPA 1999a) indicates that MNA may be

: 'abpropriate at sites where it can be_demonstrated that site eonditions support MNA, the plume is stable,
- drinking' water _supblies are not adversely affected, and the estimated remediation timeframe is
reasonable. _'Sites where the contaminant plumes are no longer increasing in extent, or are shrinking,
would be the mdst likel'y' candidates for MNA remedies. The guidance also states that “MNA should be
used very. cautiously as the sole remedy in contammated srtes and that “contingency remedies 'should

' generally be mcluded as part of an’ MNA remedy which has been selected primarily on predictive

' . ~ analyses rather than documented trends of decreasing contaminant concentrations.”

The 'selected remedy is in compliance with the gnidance in USEPA (1999a) for selecting MNA and
does not require a contingency remedy based on both documented trends and predrctrve analysis for the

B followmg reasons:
1. Ev1denee for natural atten_liation of 'VOC:s exists for Site 3 (see Section 2.6.4).

2. Groundwater monitoring has been conducted at Site 3 since 1993. Concentrations. of PCE
and. TCE in the ‘most downgradient monitoring well that formerly had contaminants
(Monitoring Well 3-MW10) have decreaséd to nondetect (see Appendix A). In addition,

" contaminants have not been detected in any well that formerly did not have contaminants.
This indicates that the plume is stable and that the selection of MNA is based both on
predictive analysis (see Section 2.6.4) and documented trends of decreasing contaminant

* -concentrations. Natural attenuation, coupled with minimal leachate'production from this
old landfill, are likely responsible for the observed stability of the relatively small plumes.
Although contingencies for active remediation and active containment are normally a part of
MNA remedies, there are no feasible active technologies at this time (see Section 2.8.2).
In addition, the protectiveness and effectrveness of the remedy ‘would be re-evaluated as
part of the Five-year Review process

.. N :\WPGroup\WP\EAFB\0U7\SS\20lZ\ROD\PF\3-070612 js.docx 2—65 . . Site 3 ROD
' : ’ : July 2012 .

s




3. Because of low aquifer yield, the groundwater beneath the site is not currently, or

anticipated to be a commercial source of groundwater (see Section 2.5.2.2). Given the fact

~ that there are no plans to use the groundwater for a beneficial purpose, the estimated.

' remediation timeframe . is reasonable. Although there may be some uncertainty in the -

modeled estimated .remediation timeframe, because the groundwater under this site is

. unlikely to be used for a beneficial purpose due to exceptionally low groundwater yield, -
greater precision in determining cleanup times is not warranted.

4. Site-specific conditions (e.g., low groundwater conductivity and flow conditions within this
area of fractured granitic bedrock) prevent use of any active in situ or ex situ technologies
(see Section 2.5.2.1). Therefore, MNA is the only possible way these plumes will become

_restored to cleanup standards. Control of stormwater infiltration by landfill capping and the
construction of stormwater control channels, although not considered treatment by the
USEPA, do serve to control the flushing of leachates and condensates into the groundwater
thereby serving as a means of source control.

2.8.4 ALTERNATIVES SELECTED FOR DETAILED EVALUATION

Based on the analysis of t_he. use of the presu’rnptive remedy for landfills (Section 2.8.1), evaluation of -
' groundwater treatment alternatives (Section 2.8.2), and evaluation of special considerations of USEPA
policy (Se_ction 2.8.3), the USAF evaluated in detail four alternatives to contain the waste and manage
.and'cleanup the groundwater at Site 3. Alternative 1 was the No Action alternative. Alternative .2l
_included no enhancements to the existing cover, but utilized LUCs and MNA to provrde protection to.
human health and the environment. Altematrves 3 and 4, in addition to the " provrsrons contained in
Alternative 2 included the mstallatlon of an Evapotranspiratron (ET) cover on the landfill as
recommended in the Desert Research Institute (2004) study for Edwards AFB The water balance '
model UN_SAT-H, Versron 3.01 (Fayer 2000) was used to model moisture percolatron for the existing
..conditions' (Alternatives 1 and 2) and two ET cover designs which utilized soils from a local borrow

source (Alternatives 3 and 4).

The State Prescrip’tive Cover pr_escrihed by CCR, ‘Title 27, -Section 21090, which consists of a two-foot
thick foundation'layer, a one-foot thick barrier layer consisting of imported clay blended with on-Base
- soils, and a one-foot thick vegetative cover/topSOil- layer, was screened out prior to the detailed analysis. '
This is because the State Prescriptrve Cover was evaluated in the Site 3 FS (Earth Tech 2008b) to be
prone to deésiccation’ (shrmkage after drylng) in arid environments such as that present at Edwards AFB
due to its _rellance on a compacted clay barrier layer. Desiccation cracks may provrde preferential

~ pathways through the clay barrier layer, making the barrier ineffective in meeting the performance
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‘ ' standafd for infiltration. In a_dd_i_ti'on,_ a State Prescriptive cover typicaily is more cdstly than other
' .. capping systems. The selection of an alterhative_ cover is allov'ved. under 27 CCR § 20080(b) and (¢)(2), -

if a State Prescriptive Cover would not attain the applicable performance standards at the site.

.AlthOUgh LUCs'would need t(.). be 'r_naiﬁtained in perpetuity for each of the active alternatives, a
timeframe of 200 lyears was uséd to enable the Air Force to compare costs. After 200 years, the
increase in 't.he bresent vﬂue discounted ébst is négligible. More éomprehensive discussions of the
different alternatives are contained in the Site 3 FS (Earth Tech 2008b) and Site 3 FS Addendum
(AECOM 2009b). | | | |

The four alternatives considered were:

1. No Action. The NCP requires that this alternative be used as a baseline to be compared to
other alternatives. This alternative assumes that No Further Action will be taken at Site 3.
Access to Site 3 is currently limited to authorized personnel by a chain-link fence, signs,
and locked access gates; however, these would not be maintained. This alternative has no

__ cost under CERCLA. :

_ 2. Land Use Co'ntrols and MNA. This alternative includes the implementation of LUCs and
- .~ MNA. Existing fences would be used to provide access controls to the site. In addition,
. LUCs would prohibit the use of groundwater from Site 3 for domestic or other sensitive uses
until cleanup goals are reached. The existing landfill cover would be used to contain the

buried municipal-type waste and surface debris would be left in place. UNSAT-H predicted

that the drainage through the existing cover would be an average of 2 inches/year. Because

buried wastes would be left in place at the site, and this alternative would not reduce the level

of contaminants, LUCs would be applied and maintained in perpetuity. (or until the

contamination at the site has naturally decomposed to concentrations allowing unlimited use

and unrestricted exposure). Groundwater would be monitored to track natural attenuation of

contaminants and confirm that no contaminant migration is occurring. Landfill gas would be

‘monitored to assure there is no migration of gas beyond the perimeter of the landfill. This
alternative would have a present value cost of $7.3 million for the first 200 years of operation -

(Table 2.8-1) and reach cleanup goals for groundwater'within a predicted 139 years.

3. Waste Consolidation, Evapotranspiration (ET) Cover, Stormwater Controls, LUCs, and
MNA (Selected Remedy). This alternative includes all MNA, gas monitoring, and LUC

- activities listed in Alternative 2 plus the addition of a 1.5-foot-thick layer of - soil
(79,000 cubic yards of soil) and 6-inch-thick vegetative topsoil layer (34,000 cubic yards of
_soil) over the existing cover (1-foot minimum thickness); and a stormwater drainage system
(Figures 2.8-1 and 2.8-2). All surface debris would be removed and transported to the
Main Base Active Landfill for recycling or disposal. Any wastes, such as ACM, that cannot

be accepted at the Main Base Active Landfill would be transported to a permitted off-Base
facility. Subsurface waste from the waste cell on the south side of Landfill Road, the waste
cell northwest of the landfill, and the waste cell west of the landfill would be excavated and
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deposited in the sunken depr_essions of the existing waste cells after the soil covering these
cells is stripped off. Any excess debris would be deposited in space adjacent to existing cells.
These activities would reduce the estimated footprint of the ET cover to 32.7 acres. A
- minimum of 3-feet of cover soils would be deposited on the newly. installed cells (1 foot of
.~ -common fill obtained on snte 1.5-feet of imported ET cover, and a 6-inch-thick vegetative o
~ topsoil layer). The ET cover would be graded to promote runoff, and minimize infiltration - "
and erosion. Stormwater ‘controls (dlverswn ditches) would be constructed to divert surface
water away .from the landfill surface. UNSAT-H predicted that the drainage through this
cover design would be an average of 0.7 inches/year. This option would have a present value
~cost of $14.4 million for the first 200 years of operation (see Table 2.8- 1) and reach cleanup
2 goals for groundwater w1th1n a predlcted 84 years.

" 4, Waste ‘Consolidation, Enhanced ET Cover, Stormwater Controls, LUCs, and MNA.

-+ This alternative includes all MNA, gas monitoring, and LUC activities listed in' Alternatives 2

and '3 with the following' exceptions. Like Alternative 3, alternative would include the

" removal of all surface debris. “However, unlike Alternative 3, this alternative would include

- less consolidation of subsurface waste; therefore, the area of the enhanced ET cover that

would be installed would be 56.2 acres. The existing landfill cover would be regraded. A

' caplllary break consisting of a 3-inch thick layer of imported gravel (22,000 cubic yards) and

a geotextile layer to reduce the potential for stormwater infiltration into the landfill would be

installed over the regraded surface. A passive soil gas system would be installed to control

migration of gas in the capillary break. -A 2-foot-thick ET soil cover layer (181,000 cubic
yards) would then be installed over the_geotextile layer. Lastly, a 6-inch-thick vegetative -

topsoil layer (44,000 cubic yards) would be installed over the ET soil cover. UNSAT-H

predicted that the drainage through this cover design would be an average of 0.2 inches/year.

This option would have a present value cost of $22.5 million for the first 200 years of

operation (see Table 2.8-1) and reach cleanup goals for groundwater wrthln a predicted

23 years. :

2.8.5 COMMON ELEMENTS AND DISTINGUISHING FEATURES OF EACH ALTERNATIVE

The alternatives considered for Site 3 do not satisfy the statutory preference for treatment as a principal
element because active treatment of the buried waste and groundwater at the site was not found to be '
practlcable However the altemanves are cons1stent with the presumptive remedy of contamment for
'landﬁll sites m accordance wnth the Superfund Accelerated Cleanup Model (USEPA 1992) and USEPA
presumptive remedy gu1dance documents (USEPA 1993a; 1993b; 1996) through the use of a soil cover

- over the burred land_fill wastes, engmeermg controls, and LUCs.

' 2_\.8.5.1 . Key Appllcable or Relevant and Approprlate Requlrements (ARARs) Assoclated
wnth Each Alternative

Key ARARS 2 assoc1ated_w1th each alte_rnative are presented in Section 2.8.7.2.. '
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2.8.5.2 " Long-Term Reliability of Remedy

" For Alternative 1, the No Action alternative, the existing soil cover over the buried landfill wastes and -
the existing- fence would likely continue to degrade or fail over time because no operations and

mainten_ance (0&M) would be performed.

Alternatives 2 3, and 4, would have 1mproved long -term reliability over Altematlve 1 because (1) the
fence would be malntamed (V3] groundwater and gas momtormg wells would be maintained and
redeveloped or replaced as required, (3) LUCs would be enforced, and (4) groundwater momtorrng

actrvrtres would be conducted

{ Alternative -2 may have decreased long-term reliability for protecting humans or biota from the 'potential
for contactlng buried hazardous wastes because the existing soil cover over the buried landfill wastes

would not be maintained, and would likely continue to degrade or fail over time. '

In addltibn to the maintenance requirements' for Alternative 2, the long-term .reliability for Alternatives
3 and 4 would be 'improved because the cover and stormwater control systems would be maintained.
. Mamtenance of these systems would consist of patching and regrading the cover as the landfilled wastes
_ settle and landfill subsidence occurs, and removing debris from the stormwater diversion channels
| Alternatlve 4 would have the additional maintenance requlrement for the passrve sorl gas venting

ystem which would require that passwe soil gas ventmg wells that become damaged or dysfunctlonal

be reparred or replaced

E 2.8.5.3 : Quantity of Untreated Waste: and Treatment Residuals to be Disposed Off-Site or
Managed On-Site in a Containment System and Degree of Residual Contamination
Remammg in Such Waste

None of the alternatlves would treat the waste; . therefore, there would be no treatment residuals
generated.. ' |
2.8.54 Estimated Time Required for Design and Construction

There are no design or construction components associated with Alternative 1. Alternative 2 would
require an estimated two years for design and const_ruction. . Alternatives 3 and 4 would each require an

estimated three years for design and construction.
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2.8.5.5_ ~ Estimated Time to Reach Cleanup Levels

For Altematives' 1 and 2, the contaminant fate and t_ransport modeling_ results lndicate that by
conducting MNA the cleanup goals for groundwater would be reached after approximately 139 years
-(see Section 2.6.4.1). For. Altematrves 3 and 4, the modelrng results indicate that cleanup goals for

groundwater would be reached after approxrmately 84 and 23 years, respectively.

2.8.5.6 Description of Presuinptive Remedy Uses and/or lnnovative Technologies

All of the altematrves would use the presumptlve remedy for CERCLA solid waste landfill snes and/or

allowable modlﬁcatlons to 1t no innovative technologres would be used
2.8.6 E__XPECTED OUTcoMEs OF EACH ALTERNATIVE E

2.8.6.1 Avallable Land Uses upon Achrevmg Performance Standards and Estlmated |
- ' Tlmeframe to Achieve Available Use - . _

None of the alternatives consrdered would return the land to unrestric'ted use because the buried landfill _
+ wastes would remain at the site. Therefore, LUCs are required in perpetuity within the footprint of the
landfill. | o o .

2.8.6.2 ~ Available Groundwater Uses upon Achieving Performance Standards and
" Estimated Timeframe to Achieve Available Use :

Once groundwater cleanup goals are achleved, groundwater use at. Site_3 would be unrestricted. For
Alternatives 2, 3, and 4 groundwater would be available for unrestricted usé after 139, 84, and
23 years, respectively. - However, a future well at the site is unlikely to produce sufficrent quantmes of
"groundwater for beneficial use (i.e., mumcrpal and domestic supply, 1ndustr1al service supply,_
. agricultural supply, . or freshwater replemshment) because the fractured ‘bedrock does not y1eld
sustamable quantmes to meet the “guidelines established - by either ‘the USEPA .or SWRCB
 (see Section 2.5.2.2). | - o

2.8..6_.3 . Other _Inlpacts or Benefits Associated with Each Alternative

Alternative 1 would have no construction or O&M activit_les that would impact .Base operations. _
- Altemati\le 2 would have very limited impact to Base operations because it would reduire no
construction activities other than perrodrc replacement of momtormg wells and O&M activities would

be limited to: fence reparrs and groundwater and landﬁll gas monrtormg
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For Alternative 3 and 4, other imp_acts at the site would likely include increased traffic and disturbance

: of soils during surface debris removal, waste consolidation, soil cover improvements or enhancements,

landfill gas and groundwater monitoring, and increased O&M requirements over Alternative. 2. The
increase in O&M requirements would include repair of the landfill cover if necessitated by settling and
erosion, and maintenance of stormwater control channels. However, 'thcse alternatives would have the

benefit of decreasing the time groundwater monitoring would need to be performed at the site.

2.8.7 COMPARATIVE ANALYSIS OF ALTERNATIVES

The compafa_five analysis of the alternatives for Site 3 is presented in Tables 2.8-1 and 2.8-2.
Table 2.8-1 cofnpares the length of time the various components of the alternatives, including
monitored natural attenuation, would need to “occur. ._Table 2.8-2 summarizes. the results of the
comparative analysis for each of the remedial alternatives evaluated for the Site 3 landfill basgd on the
detailed analysis criteria. The purposé_of ‘this analysis is to identify the relative édvantages and

- disadvantages of each alternative.

Installation of a landfill cover (Alternatives 3 and 4) provides a protective barrier 'abdve the buried
landfill wastes- that minimizes or prevents potential exposure to the wastes from direct contact and
- incidental’ ihgestion thereby eliminating these exposure routes for human and ecological receptors.
Insfallation of the landfill cover also ‘minimizes infiltration _of stormwater, and therefore minimizes the

leaching of contaminants to groundwater.

28.7.1 - Overall Protection of Human Health and the Environment -

Al of thé alternatives for Site 3, with the exception of Alternative 1 (No Action), would provide
adequate overall protection of human health. Alternative 2 would provide protection to current site
workers and potential future residents thrdugh the use of LUCs and groundwater and gas. monitoring.
LUCs would limit access to the site and to contaminated groundwater- beneath the site, and reduce the
physical hazards associated with exposed surface debris. Groundwater and gas monitoririg would track
the attenuation of éontam_inahts from the landfill wastes and assure that the LUCs would remain

- protective. Alternatives 3 and 4 would provide additional protection to site workers over Alternative 2

by eliminating the physical hazards associated with the surface debris through removal, and from

incidental exposure to uncovered buried debris by the addition of a soil cover. In addition, by

enhancing the existing cover and providing stormwater controls, infiltration of stormwater would be
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- reduced over existing conditions, which in turn would reduce the mobilization of contaminants trapped

 in the vadose zone into the groundwater:

All of the altematlves would provrde some protectron to biota through the use of a cham—lmk fence.
This fence could degrade over time under Alternatlve 1. For both Alternatives 1 and 2, amm_als that
are able to go through, over, or under the fence could be exposed to contanlinated soil, surface'.or
'buri’ed ‘wastes, landfill gases venting through cracks in the iand_ﬁll cover, or landfill gases filling
'.-burrows_. A.lte.matives 3 and 4 would provide additional protection to biota over Alternative 2 by
' 'eliminating the physical hazards aséoci_ated with surface debris through removal, and by making it more
. difficult for biota to come in contact with buried waste and contaminated soils (they would have to
burrow through more than three feet of cover and'.éhallow: rooted'vegetation to do so). Also landfill
.covers serve to naturally attenuate VOCs in landfill gas, lessenmg the vapor rrsk to anrmals burrowmg

- into the landfill cover.

Alternatives_ 1 and'2 would neither inCrease no_r.decrease the existing risk to biota during construction
because no ._changes' would be made to the fence or landfill cover. Alternatives 3 .and 4 would impact
" biota living at the landfill '-site during .grading and capping activities. This risk could be mitigated by
_.conducting a pre-construction survey and relocating any F‘ederai or California protected species- (see
| Appendix_B,- Table B-.l-, Items 3 through.9) and burrowing animals found on the site. The installation
of a vegetative cover could make the landfill rnore attractive than a bare cover to species small enough
to go through the fence. However if co10nies.'of burrowing animals are found inside the landfill, a
. _management strategy that may include relocatlon of the colonies of burrowmg ammals w1ll be devised

by a qualified blologrst

2.8.7.2 Complrance wrth ARARs

The Resource Conservation and Recovery Act (RCRA) Subtitle D' (40 CFR Part 258) and CCR,

Title 27 have been identified as relevan_t and appropriate” to the management of - CERCLA landfill
| sites (see. Tables B-1 and B-2, Appendix B). _Altemative 1 is not. expected to comoly with the action-
specific ARARSs for landfill containment identified m RCRA, Subtitle D and CCR, Title 27.

Alternatives 2, 3; and 4 include LUCs '_and MNA, and therefore 'comply with the rnonitoring

' requirements of CCR Title 27 for CALI units (see Table B-2).' Altematii/e 2, hoiavever, does not include
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“a. landfill cdver that is protective of groundwater and does not include stormwater controls, and

therefore is not compliant with Title 27, Sections 20080 (b, ¢, and g), 20365, and 21090 (see Table B-2).

‘Alternatives 3 and 4 would be “compliant with CCR, Title 27, Chapter 1, Section 120080(b),
which allows consideration of alternatives to construction' or prescriptive standards contained in _' _
SWRCB;pfomulgatgd regulations, provided that the specified alternative is consistent with pérformance

‘goals addressed by the standard and affords equivalent protection against wéter quality impairment.

Aithough-Alterhative 4 allows for less infiltration of stormwater into the landﬁll,'Altemative 3 would
provide at least equ_ivélent groundwater protection to the _State Prescriptive Cover for the following

~ reasons: .

= Stormwater ponding and infiltration through the landfill cover would be sighiﬁcantly
reduced by cover enhancements and drainage structures. o

m  The performance of the Alternative 3 cover will at a minimum afford equivalent protection -
against water quality impairment and could exceed that of a State Prescriptive Cover,
considering the potential for desiccation of the clay barrier layer.

In addition, modeling predicts that all three alternatives will ‘meet chemical-specific ARARs (regulatory
limit_s for contaminants in the groundwater) within 139 ‘years. Alternative 4 is 'projected_ to meet

c_hemicél-speciﬁc ARARSs within the shortest period of time, that is, 23 years.

28.7.3 Long-Term Effectiveness and Penhanence

All of the éltematives;_ With the exception of Alternative 1 _(No'Action); would provide long-term
effectiveness and permanence. Alterhative 1 would provide minimal long-term effectiveness because
failure or destfuction of the 'perimeter fences would pemlit access to ihe landfill .and expoSure of
trespassers to bhysical human hazards. Alternatives 2, 3, ahd 4 would provide long-term access
control, ICs, and LTM to-track natural attenuation of contaminants and confirm that no confaminant
- migration is occurring in groundWater. The maintenance compon_eht -ihcluded in these alternatives
would ensure .that accesS contrOis, stormwater cont_rols (for Alternatives 3 and 4), and groundwater

- monitoring wells remain effective.

Alternatives 3 and 4 would provide additional long-term effectiveness cbmpa_red to Alternative 2 by

- including waste containment and infiltration minimization. The landfill cover would minimize the
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- potential for direct contact with buried landfill wastes and potential contaminant migration resulting-

from infiltration. -

Modeling predicts that cleanup levels would be achieved for groundwater under Alternatives 2, 3, and

4 after _1__39, 84, and 23 years, respectively. o

2.8.7.4 Reduction of Toxicity, Mobility, or Volume through Treatment

Stormwater - infiltration modeling and contaminant fate and transport modeling was performed
to evaluate how the different alternatives affected the mobility of COCs in the landfill and
groundwater-bearing fractured bedrock, and the rate at which the COCs atteriuate over time

(see Section 2.6.4).

'Stormwater infiltration modelmg results indicate that under ex1st1ng conditions (Altematlves 1 and 2);
the calculated mﬁltratlon is approxlmately 20 5 inches over a 10 -year period (Earth Tech 2008b). For.
: Altematlve 3, the calculated mﬁltratlon is approximately .7.1 inches over a lO-year period; and for .

Altematlve 4, the calculated infiltration is approx1mately 1.6 mches over a 10—year period.

Contaminant fate and transport modeling’ results indicate that for Altematives 1 and 2, VC (the final

deg_radatio'n product of PCE and TCE) would degrade to a concentration below its MCL (0.5 ug/L)
after'app'roximately 139 years. For Alternatives 3 and 4, VC would degrade below its MCL after.

approximately 84 years and 23 years, respectively.

For these ‘reasons, Alternatives 3 -_'and 4 would provide a reduction _i.n the potential for co'n_tlami.na_nt.
mobility l_)y containing the waste and minimizing stormwater infiltration through the landfill cover.
"This reduction in infiltration Wculd__- reduce the flux of contaminants from the landfill to the
groundwatef, and decrease the hydraulic head under the landfill. This reduction in hydraulic head
would decrease the mobility of contaminants in the groundwater. Alternatlve 4 is more effective m
reducmg the mobility of contaminants than Alternative 3 due to an enhanced cover design that reduces

the potentlal for stormwater to mﬁltrate the landﬁll

‘None of the alternatives would reduce the toxicity or. volume of contaminants contained within the
landfill through treatment; however, the volume of contaminants would naturally attenuate over time.

For Alternatives 3 and 4, the stormwater controls and enhancements to the existing soil cover would
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reduce the mobility of contaminahts_ by physical procéssés that are not considered tréatment by the -
USEPA. o |
2.8.7.5 Short-Term Effectiveness

‘Alternatives - 1 and 2 provide immediate short-term effectiveness by using existing access controls to
preVent direct contact with landfill surface d¢bris.' Alternatives 3 and 4 prevent direct éontaét with
debris after it is removed, thereby achieving effectiveness within two years, however, construction
~ workers could be exposed to physical hazards or toxic materials dufing handling of debris during waste
consolidation and transport. The ‘hazards associated with these activities are relatively minor and can
be managed through the use of prbper'waste handlirig- and safety measures. Workers conducting LTM

and sampling, or installing additional fencing or stormwater drainage channels, would be exposed to

' minimal health risks.

Enlarging the borrow source pits-to obtain the cover soils will result in the loss of desért habitat.
Because Alternative 4 uses 177,000 cubic yérds of ET cover materials that must be obtained from an |
on-Base borrow Source compared to 79,000 cubic yards of ET cover materials for Alternative 3,
implementation of Alternative 4 is more sensitive to cover material avéilabil_ity. It 'should be noted that
both alternatives would cause a significant increase in truck traffic on Base (an estimated 14,800 round
trips to a borrow pit for Alternative 4 compared ta 6,600 round trips for Alternative 3). Borrow
sources are located throughout the Base. Some are ne.ar Site 3 and one is 26 miles away. Transpt)rting

soil from these borrow pits to Site 3 would increase diesel fuel use and resulting air pollutants.

28.7.6  Implementability

All alternatives can be technically implemented, except for Alternative 1 where there is no action to
implement. Alternative 2 involves only access control inspection and maintenance, ‘well abandonment
and installation, and LTM. Materials, equipment, and labor for these tasks are readily available and

implément_ation of this alternative should be relatively uncomplicated.

The implementation of Alternatives 3 and 4 will be slightly more difficult and may be affected by the
availability of cover materials in on-Base borrow pits that meet design specifications. These
alternatives rely on ‘the presence of an adequate on-site borrow source with suitable hydraulic

* conductivity (10* cm/sec) for landfill cover construction. Conventional equipmént can be used for
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. landﬁll cover constructlon Because the landﬁll and the surroundmg area are USAF property, it is not

expected that ‘special perrmts easements or rlght-of-ways would be requrred for 1mplementatlon of

these altematlves N

: Alte_rnativ_e 3 would require time and'_la'b_or,'for waste handling, enhancements to the existing.cover, and
installation of stormwater controls; however, implementation of this alternative should also be relatively

“uncomplicated.

A_ltématitze 4 prese'nts additional implementation issues :assoclated with the co_nstnlction of a landfill
cover system. This a'lternative wonld requlre additional 'q_ua'lity'.-assurance/quality control to ensnre
.proper constrtlctlon of 'the_ capillary break'lay.e'r and passlye soil gas venting systenr_. The Alternatit'e 3
ET cover is not lmpermeable and therefore would not cause gas to accuniulate.' This is because ET
' coverS'a_re speciﬁ_cally.de_s_igned so that the stormwater will not saturate the cover (at Site 3 UNSAT-H
' modeling.-software._ was used _in' the design);_- therefore, the permeability of the cover would be

maintained.

2.8.7.7 " Cost

The alternatives vary .c'onsiderably in upfront capital costs. - Alt_e'rnative 1 has no associated capital
costs. Alternative 2 has an upfront capital cost of $O3 million for design and monitoring well -
inatallation.' Alternative 3 has an upfront capital cost of $8.1 million for design and construction of an
ET'cover._ Alternative 4 has an upfront capital cost of $18.8 million for-design and construction of an
enhanced ET cbver Although Alternatives 2, 3, and 4 have progressively decreasing groundwater'
-monitoring costs, lt should also be noted that LTM costs may be decrcased over time for all altematlves

once trends for momtormg results are established.

2878 -_State_Acceptance

| Alternatives 1 and 2 are not acceptable to the State agenciesbecause they are not protective of human
“health and the environment and do not comply with ARARs The State agencres accept Alternatives 3

and 4 as being protectlve of human health and the envrronment and in compllance with ARARs
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2.8.7.9 _ Cdmmunity Acceptance
The Site 3 Proposed Plan and fact sheets were made available to the public during a public comment |
period, and meetings were held to receive public input on the alternatives presented in the Proposed
Plan. Because no comments were received for any alternatives in the Proposed Plan during the public

comment period or meetings, it is assumed that the selected remedy is acceptable to the community.
2.8.8 PRINCIPAL THREAT WASTES

Priricipal threat wastes are tﬁosé' source materials considered to be highly'toxic 6r higﬁly mobile that
generally  cannot be reliably contained or'_wo_uld presernt a .significaht risk to .human healt_h.or the
environment should exposure occur. "No highly toxic wastes have been encountered at Site 3. I_h
addition, the mobility of '.wastes_containe'd within the landfill 'wili be mitigaied through placement of the

_ lahdﬁll cover _and imp.lementation of stormWafer controls.
2.9  SELECTED REMEDY

The USAF and USEPA, with concurrence from _Cal/EPA DTSC and the Water Board, 'Lahontan..
Region, selected Alternative 3 for Site 3. Figure 2.8-1.shows a concéptﬁal layout. of the selected
rémedy, and Figure 2.8-2 shows a cross section of the conceptual cover _design’-for the selected remedy.
The Site 3 rémedy is fully contained within the LUC boundary (shown in Figure 2.8-1) that applies to
both groundwater and vapor controls. Thé Air Force has combined the soil gas and groundwater
controls within this combined boundary '.for. ease- of implementation due. mainly to the convenient_
availabiiity of already existing perimeter non-detect mohitbring wells for groundwater and for soil gas

(highlighted in yellow in Figure 2.8-1).

The LUC boundary wells will act as Sen_try weils; They brovi_de a reasohable bﬁffer zone distanée from
the location of the groundwater plume and the location of the waste cells, where contamination is
expected to re'niain__and decrease ih cbncentration over time. Also, by using a 'single., combined LUC
-boundary for .groundwater and soil gas, the Air Eorce will more easily and COSf-effectively manage the

LUCé.. The Air Force will periodically monitor these LUC_bounda_ry wells to verify thé concéptual |
model that methane and VOCs at c_oncentrations-above action levels in éoil 'gas are hot_ migrating from
‘waste cells outward from Site 3 (see Section 2.9.3), ‘and that contamiriated _groundw_at_ef is not being
pulled outwa_rd by potential future uncontrolled groundwater extraction wells loc;ated near Site 3. Based
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on future design characterization studies and other remedy monitoring,- some additional monitoring

o wells may'be installed along the inside of the combined. LUC boundary to address any design

uncertainties 1dent1ﬁed post-ROD The depth of this LUC zone is. set at 50 feet below the top of the

" 'potentlometrrc surface currently located 65 to 110 feet bgs, which is the estimated vertlcal extent of

.VOC concentratrons 'in groundwater above MCLs (see Section 2. 6. 2 3 Nature and Extent of

Gr_oundwater Contammatron).

2.9.1 DESCRIPTION OF THE SELECTED REMEDY

The selected remedy described be'low'is intended to be the final actions for Site 3, ‘and is addressed
1ndependently of ‘the other sites and OUs at Edwards AFB The selected remedy. consrsts of the
~ following components ' ' '

Waste Consolidation o

."l. Removal of all surface debris. All debris w1ll be removed from the landfill surface.

Surface debris that can be recycled will be trucked to the Main Base Active Landfill -

recycling center. All non-hazardous surface debris that cannot be recycied will be disposed
at the Main Base Active Landfill. All potentially hazardous debris will be handled as
described in Remedy Component #4; all ACM will be handled as described in Remedy
Component #5 (addresses RAO #1).-

2. Excavation and consolidation of waste from waste cells. All. debris from the waste cell

~ on the south side of Landfill Road, the cell northwest of the landfill, and the cell west of the
landfill will be excavated. Non-hazardous debris will be contained within the designated
footprint of the landfill (see Figure 2.8-1). All potentially hazardous debris will be handled
" as described in Remedy Component #4; all ACM will be handled as described in Remedy
Component #5. Excavatrons will be backfilled w1th clean fill matenals (addresses RAO

: _#2) : -

3. Assessment of potentially hazardous soils. Stained soil will be removed to the extent

feasible (i.e., until no stained soil is visually observed and/or detected using handheld
monitoring instruments) if. observed during the excavation and waste consolidation activities
- described in Remedy Component #2. Criteria for excavation extent will be included in the
~ Site 3 RAWP. The bottom and sidewalls of the excavation will be sampled, analyzed, and
evaluated to determine whether any further action is warranted. The stained soils will be
assessed and disposed as described in Remedy Component #4 (addresses RAO #2).

4 Disposal_of hazardous waste. All potentially hazardous waste encountered during waste
consolidation activities will be taken to. the Base Hazardous Waste Disposal Facility for
profiling and off-site disposal. Handling of suspected hazardous waste will be performed in
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accordance with hazardous waste handling/disposal regulations identified in Appendix B,
Table B-1, Items 10 through 13, and Item 16. (addresses RAO #2). ' :

5. Disposal of ACM. Any surface or subsurface ACM will be placed in bags or containers to
prevent dispersion of asbestos fibers. Water will be sprayed prior to packaging to minimize
airborne transport of fibers. The bags or containers will be disposed at an off-snte landfill
penmtted to accept ACM (addresses RAO #1).

Cover Enhancements

6. Installation of ET cover. - All cells will have a minimum of three feet of cover soils (one |
foot [minimum)] to two feet of common fill obtained from existing soils on site, 1.5-feet of
imported ET cover, and a 6-inch-thick vegetative topsoil layer) (addresses RAO #s 1, 2,3,
4, and 5).

7. Installation of vegetation. The ET cover will be revegetated with shallow-rooted plants to

: enhance evapotranspiration and minimize root invasion of the waste cells to limit plant

uptake of potential waste cell contaminants. Long-term maintenance of the landfill cover

~will include measures to prevent the growth of deep-rooting plants that potentially could be
ingested by animals (addresses RAO #s 2 and 4). '

8. Source of ET cover soils. Soils for the ET cover for Site 3 will be obtained from one or -
more of the borrow pits at the . Base that potentially contain soils with a hydraulic
conductivity of 1 x 10* cm/sec. Soils for the vegetative topsoil layer will be obtamed
off-Base (addresses RAO #s 1, 2, 3, 4, and 5). -

Stormwater Controls

9. Gradmg of ET cover. The ET cover will be graded to promote runoff, and minimize
infiltration and erosion (addresses RAOs #s 3 and 4).

10. Construction of Stormwater Co_ntrbls. Stormwater controls (diversion ditches) will be
" constructed to channel water away from the landfill surface. Approximately 8,000 linear
feet of drainage channels and a siltation basin will be constructed to collect and dlrect '
- stormwater away from the landﬁll cover (addresses RAO #s 3 and 4).

LUCs

LUCs consist of bo'th'engineering control (EC) and institutional control (IC) components listed and
~ described below. LUCs will be implemented and administered according to requirements and
- procedures described and listed in Section 2.9.7, Land Use Control Implementation and Administration,

and will be managed through the Base Geographic Information System as referenced in the Base

- General Plan (Edwards AFB 2009) (see Section 2.9.7.2). Remedy Components #11 and #12 have the

same LUC boundarles for ease of implementation.

‘11.. Institutional controls to protect human health from ingestion or contact with
contaminated groundwater. .
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a. Groundwater LUC Boundary. The LUC boundary restricting groundwater use will
be set as shown on Figure 2.8-1 to fully contain the plume boundary exceeding the

MCLs (see Table 2.7-1). The boundary is set to encompass all groundwater monitoring -

o wells with concentrations of VOCs exceedrng the MCLs and pomt of compllance
: momtormg wells (addresses RAO #6)

b. Institutional controls to restrict instal_l_ation of groundwater extraction ‘Wells.-
' The installation of groundwater extraction wells for the purpose of groundwater
consumptron will be prohrbrted within the LUC area boundary (addresses RAO #6).

12 Instltutlonal controls to protect human health from mhalatlon of mdoor air potentlally
: contammated with VOCs and explosive hazards from landfill gas.

" a. Vapor LUC Boundary-. The LUC boundary restrrctmg building construction’
- (structures designed for occupancy) will be set as shown on Figure 2.8-1 to fully
contain all areas containing buried debris and existing point of compliance vapor
" monitoring wells. The boundary is set to fully contain any areas that could have a
vapor risk to indoor air from a future release of containerized fuels or solvents within
" the landfill (see Table 2.7-2) or have methane gas concentrations over the lower '
. explosive limit (5 percent by volume in air) (addresses RAO #s 7 and 8).

- b. Structures. No s_tructures designed for occuoancy will .be. constructed within the LUC
.area boundaries (addresses RA(_) #s 7 and 8).

13. Inst_ituti.onal co'nt'rols to protect human health from potential hazards from buried
waste. The access control boundary restricting site access will coincide with the
existing site fence line (see Figure 2.8-1). Only Air Force authorized personnel will be

allowed within the fenced boundary. Slgns will be posted that prohlbrt unauthorlzed'

' access (addresses RAO #2).

a. Recreational’ Activities. Reé:reational-activi_t_ies within the fenced boundary will be
prohibited. S ' -

b. Waste Dl§posal | Except for waste consolidation activities described in Remedy
Components #1 through #s, drsposa] of addmonal wastes at the site are prohibited.

c.. Waste Excavatron Only Air Force- authorrzed personnel w111 be allowed to excavate
"+ within the access control boundary. All excavations will require an activity- specrﬁc
RAWP that would be subject to regulatory agency approval

14. Instrtutronal controls to protect mfrastructure._
a. Protection and access to infrastructure. Infrastructure related to the remedy,

including, but not limited to, the landfill cover, fencing, stormwater controls, and
monitoring wells will be protected by ICs from activities that may negatively impact -

- -their ongoing maintenance, effectiveness, and safety. Access to ‘monitoring wells will -

~ be maintained (addresses RAO #s2, 6, 7, and 8)
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" o . b.. Maintenance of landfill cover and infrastructure. The ET landfill cover, stormwater
' o _system, access controls (fencing and gates), and monitoring wells will be visually
_ inspected and maintained as long as the LUCs are in effect. Holes and fissures in the

landfill cover due to settlement or erosion will be filled, and repairs to fencing will be’
made. Visual inspections will also be conducted to assess colonization by burrowing
animals at least annually. If colonies of burrowing animals are found inside the
landfill, a management strategy that may include relocation of the colonies of
burrowing animals will be dev1sed by a quallﬁed biologist (addresses RAO #s 2, 3, 4,
and 5).

c. Application of Water. Application of water within the fenced 'boundary will be
limited to that required for maintenance of cover vegetation to minimize the potential
' for water to mﬁltrate below the landfill cover (addresses RAO #3)

15. Instltutlonal controls to protect species from direct. contact with landfill waste that'
~ potentially could contain physical or chemlcal hazards or any assoclated contaminated
soils or food sources.

. a. Studies. Prior to' completion of the RAWP, a study will be conducted to evaluate if
species requiring protection under Federal or California regulations (see Appendix B, -
Table B-1, Items 3 through 9) are in the area. Additional protective measures may be
included in the RAWP as a result of this study (addresses RAO #s 1 and 2).

b. Fencing. Existing fencing will be enhanced with a tortoise .proof fence and concrete
dams will be installed at-all gates to prevent. entry to the site by the desert tortoise
(addresses RAO #2). :

c. Visual Inspections. Conduct visual inspections and post-closure maihter_lance of the
landfill cover and fencing as described in Remedy Component #14b to prevent access to
burled waste by burrowmg ammals (addresses RAO #2)

Momtored Natural Attenuatlon

16. Adequacy of existing groundwater monitoring wells. - Existing groundwater monitoring .
wells will be assessed in the RAWP for adequacy in monitoring contaminant plume
containment and attenuation. The assessment will include a study to identify if there are
preferential pathways in the vicinity of the landfill, such as faults or fracture zones,. that
could affect groundwater flow and contaminant transport (addresses RAO #6).

17. Frequency of groundwater monitoring. Groundwater monitoring will be conducted at
selected groundwater monitoring wells at a frequency agreed to by all regulatory agencies
as sufficient to ensure that groundwater contamination is not migrating off-site and natural
attenuation is occurring. Samples will be collected and analyzed for VOCs, metals, and
nitrate. - Details of the groundwater monitoring program will be specified in the RAWP.
The plan will also include procedures to be used in establishing site-specific background
‘metal, \nitra'te, and other element concentrations for Site 3 (addresses RAO #6).
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- 18.

Exceedance of cleanup standards for groundwater. If the concentrations of COCs in

-groundwater exceed the cleanup standards indicated in Table 2.7-1 at the LUC boundary

- (see Remedy Component #11a), additional groundwater monitoring wells will be installed

.to delineate the plume extent, and a study will be conducted to evaluate methods of

~ controlling the groundwater migration (addresses RAO #6).

19.

Replacement and abandonment of groundwater monitoring wells. Damaged
groundwater monitoring wells will be repaired or replaced during the Remedial Action.

-Replaced groundwater monitoring  wells will be destroyed in accordance with California

standards for destroying wells. At site closeout, all groundwater monitoring wells at the .
site will be destroyed in accordance with §19, California Monitoring Well Standards for
destroying wells (addresses RAO #6).

Gas Momtormg

- 20.

“21.

Adequacy of existing landfill gas monitoring wells. Existing landfill gas wells will be
assessed for adequacy (i.e., to determine if the number or placement of ex1st1ng landfill
wells is sufﬁcrent) in the RAWP. (addresses RAO #s 7'and 8).

Frequency of landfill gas mo’mtormg. Landfill gas monitoring will be conducted at the
landfill gas wells at a frequency agreed to by all regulatory agencies as sufficient to
ensure that landfill gas is not migrating off-site at concentrations above action levels (see

- Remedy  Component #22). Samples will: be analyzed for permanent - gases 1ncludmg

2.

23.

methane and VOCs (addresses RAO #s 7 and 8).

Exceedance of actron_ levels for landfill or explosive gases. If the eonCentrations_ of.
VOCs and/or methane in landfill gas monitoring wells exceed the action levels indicated in

‘Table 2.7-2, additional landfill gas monitoring wells will be installed to delineate the extent

of the impacted area, and a study will be conducted to evaluate methods of controlling the
gas migration, and mmgatlon will be 1nst1tuted based on the study (addresses RAO #s 7 and
8). -

.Replacement and abandonment of landfill gas monitoring wells. The replacement of

damaged landfill gas monitoring wells will occur as required during the Remedial Action.

- All damaged landfill gas monrtormg wells will be destroyed in accordance with California

standards for destroying wells. At site closeout, all landfill gas monitoring wells at the site
will be destroyed in accordance with California standards for destroymg wells (addresses:
RA() #s 7 and 8) :

_ Five-Year Review

24.

Review of groundwater protectiveness and effectlveness of LUCs Five-year Reviews
will be conducted until unlimited use and unrestricted exposure levels are attained to ensure
that the remedy continues to be protective of groundwater, and that LUCs continue to be
effective in protecting human health and the environment (addresses RAO #s 1 through 8).
In addition, detection of COCs above MCLs in monitoring wells that did not previously
have a detection above MCLs,: if confirmed by four or more rounds of sampling, will lead
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to an evaluatron of the protectiveness of Momtored Natural Attenuatlon as the selected -

remedy for groundwater contamination.

2.9.2 CLEANUP STANDARDS FOR CONTAMINANTS OF CONCERN IN GROUNDWATER

Although the groundwater at Slte 3 is not currently ‘a source of drinking water, it is classrﬁed as a

"‘potentlal drmkmg water source” by Cal/EPA DTSC ‘and the Water Board. Cal/EPA DTSC and the

Water Board also beheve that in addition, the contaminants in the groundwater must be cleaned up as

required by Section 13304 of the California Water Code. Cleanup standards for COCs in groundwater

are listed in Table 2.7-1.

' 2.9.3 . PERFORMANCE MONITORING STANDARDS FOR LANDFILL GAS

Landfill gas momtormg will be conducted as part of the remedy (see Remedy Components #20 through |
#23) to assure that if structures intended for occupancy were constructed immediately outside of the
Land Use Control Boundary Restricting Groundwater Use and Building Construction (see
Frgure 2 8-1), there would be no unacceptable human health risks from indoor air vapor 1ntrusron and.
no exploswe risk from methane. Performance monitoring standards in Table 2.7-2 are protective of
human health from exposures to- volatlle orgamc compounds in indoor air from vapor migration, as well

as explosive hazards from methane. .

Eighteen chemicals that are considered COCs in soil gas were detected in gas samples collected from

eight perimeter landfill gas monitoring wells installed as nested pairs (Landfill Gas Wells 3-LFGO6A/B,

.3-LFGO7A/B, 3.-LFG08A/B, and 3-LFG09A/B) during the June 2009 sampling e_vent (see Table 2.7-2).

At least one of these chemicals was detected in each landfill gas monitoring well. In addition 'to the
18 COCs, actlon levels were also developed for seven COCs detected in mterror gas momtormg wells

that potentially could mlgrate to perimeter wells (see Table 2.7-2).

Action levels for soil gas were developed separately for the shallower A-level wells and the deeper

'B'-level wells. For the shallower wells, a depth of eight feet was used, and for the deeper wells, a

depth of 23 feet Was_u_se_d. These depths correspond to the top of the slotted screen intervals in a nested

‘pair of landfill gas monitoring wells. The deeper of the paired wells'satisfy California Code -of

Regulations, Trtle 27, §20925(c) whrch requlres that the depth of gas monitoring well [screen] equal the

-“maximum depth of waste.’
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Wlth the exception of- compounds 1dent1ﬁed in bold type, the soil gas concentrations in Table 2.7-2
_ whlch -if exceeded would trigger remedy evaluatlon are based on the Air Force s interpretation and
application of the 23 April 2007 issue paper developed by DoD and the ECOS, Identzﬁcanon and
Selectzon of Values/Crztena Jor CERCLA and Hazardous Waste Site Risk Assessments in the Absence of
RIS . Values (ECOS-DoD 2007). The Alr Force and State’ of Calrfomra do not agree on the proper

rnterpretation and applrcation of this ECOS DoD issue paper As discussed earlier, the State of

California has developed more protective tox1c1ty criteria for selected compounds (bolded in
' Table 2 7-2) present at Site 3. Usmg the Califomla criteria results in more protective sorl gas

concentratlons than those proposed by the Air Force based on ECOS DoD (2007)

. To avoid a lengthy dispute and facrlitate the tlmely implementation of a remedy that all parties believe '
~ is protective of human health and the environment, for those constituents where the Air Force and the
State of Cahforma toxicity criteria differ the Air Force U.S. EPA and Cal/EPA DTSC have agreed to

soil gas concentrations at the mid- pomt (bolded levels in Table 2.7-2) between the. Air Force and the .
State of California preferred values. The Cal/EPA DTSC agreement is based on the site’s partlcular

'attrlb_utes (remote locatlon,- and controlled human access, use, and exposure); and relies on the fact that -
the resulting estimated cumulative risk is in- the. loWer end of the risk management range. This is
consnstent w1th State of California policy for managing human health l‘lSk The agreement of the parties

to’ thrs compromlse is srte specific and is not a precedent for other Air Force sites.

For chemicals detected 1n soil gas but not included in the RSLs, surrogate chemicals were assrgned
These assrgnments were generally based on. structural and toxrcrty srmrlarmes Surrogates were ..
assigned to four chemicals 1,2- dichlorobenzene was used as a surrogate for 1, 3- dichlorobenzene

trrchlorotriﬂuoroethane was used as a surrogate for 1, 2-d1chlorotetraﬂuoroethane and p- xylene was

used a surrogate for 4-ethyltoluene and for m,p- xylenes

The model was _used to calculate cancer risks and non-cance'r hazard. quotients for each chemical. A
~ standard concentration of 1,000 micrograms per. cubic meter '_(p.g/m3) was used for these _calc_ulations.'
Séreening ‘values were developed by back-calculating the- concentration of each chemical that .

' corresponded to either a cancer risk _of- 1x10° or a Hazard Index of 1; whichever concentration was .

lower. The results of the screening level calculations are presented in Table 2.7-2.

N:\WPGroup\WP\EAFB\OU7\S3\2012\ROD\PF\3-070612 js.docx 2-84- o : Site 3ROD *
- ) ’ ) : - July 2012




The action level fbr ‘methane will. Ee set at the lower explosive limit for landfill gas (5 percerit by
volume in -air) at the LUC: boundary as measured in landfill gas wells per CCR, Tltle 27
Sectlon 20919 5 '

2.9.4 NO ACTION LEVELS FOR SOIL

During excaV#tion, all debris and stained soil (to the extent feasible) will be removed.  The excavation
bottom and sidewalls will be sampled to document any soil contamination remaining at the excavation
sites. The sampling data will be used to evaluate the leaching potential of remfciining'contaminants to

groundwater and to dé;em\ine. if any chanéc_‘.s need to be made to the CSM.

- Action levels for soil samples collected at the limits of excavation durmg waste consohdatlon are not
provided because the ‘waste is being consohdated to reduce the footprint of the landﬁll to minimize
. landfill cover costs, not to reduce risk. The LUC Boundary will not be reduced based on the waste

_ consolidation effort.

2.9.5 SUMMARY OF THE ESTIMATED COSTS FOR THE SELECTED REMEDY

The selected remedy is preferred because it is the lowest cost alternative that is prdtective of human
health and the environment and complies with ARARs. A suminary of the'._ escalated costs and the
present valué discounted costs for the selected remedy is presented in Table 2.9-1. ‘The information in
this table is based on 'thé best availéble information regarding the anticipated scbpe of thé se_lectéd
remedy. Changes in the cost elements are likély to occur as a result of new infdﬁnatibn'and data
collected durin_g the engineering design of ihe selected remed_y.' .Major changes may be docurnented in
the form of a memorandum in thé.Administrative Récord file or a ROD Arri_endment-. This is" an
ordér-of;magnifude engineering cost estimate that is expected to be within +50 to 30 percent of the |

actual project cost.

The present value cost of the selected remedy is an estimated $14.4 million dollars. This cost estimate
includes groundwater monitoring for 84 years, inspection and maintenance of the access contfols, and

repair and maintenance of the landfill cover and stormwater system for 200 yeafs.

© N:\WPGroup\WP\EAFB\OU7\S3\2012\ROD\PF\3-070612 js.docx 2-85 . " Site 3 ROD
. . . . o July 2012



' 2.9.6 EXPECTED OUTCOMES OF THE SELECTED REMEDY

The selected _remedy: ._Will also meet all RAOs. The selected remedy for Site 3 will address risks
' .pre's'ented_-by the potential dermal, ingestion, and inhalation pathways of exposure to buried landfill
' wastes and eontaminated groundvyater The -selected remedy will also addreSs the pdtential risks' to.

'human health from mhalatlon of indoor air contammg VOCs above USEPA’s risk management range of .

10“‘ to 10%-and explosrve hazards by restrlctmg all burldmg constructlon within the LUC boundary (see

Figure 2.8-1). ‘The selected r_emedy will reduce contaminant concentrations in the groundwater below

primary MCLs through MNA,-and will include LTM to verify that contaminants do not migrate outside

the LUC boundary.’ Groundwater within the LUC boundary will be restored in a reasonable timeframe

.consi'dering_ the present lack of use, present feasibility of use, and the potential future groundwater

use(s).

The selec_ted. remedy for' Site 3 maintains_ the current land use at the site (Research- and Development)

with minimal impact on the current or anticipated future uses (Research '_and Development; Parks and

Historic Sites) in the area surrounding the site. Minimal environmental impacts are expected from'

implementation of the selected remedy. A study will be conducted to assess the presence of threatened

‘or endangered species in the area prior to unplementmg the remedy to evaluate if additional LUC
_measures are requrr_ed to protect ecological resources. The selected remedy will have - no adverse
'_impact_s on cdltural_ resoirrces. No adverse human health impacts from the Remedial Action are
-antlcipated to occur on- or off-Base. No local so’cioe'conomic.or community r_eyitalization impacts_lare'

ant_icipated ;

_ The selected remedy is protective of human health and the environment. Protectiveness in this context

encompasses long-term reliability of the remedy If the conditions of protectiveness or reliability cease

to be met, additional Remedral Actions will be 1mplemented to enhance or augment the selected

remedy Protectrveness must be ensured through a momtorrng program designed to detect releases

- from LUC areas, the migration of contaminants to water supply wells, or other releases _that would _

.indicate a possible failure of one of the remedy components. The monitoring data must be provided to
the USEPA on a regular basis to ensure adequate performance of the selected remedy. The footprints of
areas within the LUC boundary impacted with COCs will be updated in the GIS from ERP documents

as new information becomes available.
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: . - The Air Force will conduct a full assessment of the protectiveness of the selected remedy at least every
five years where contamination remains above levels that ‘allow for unlimited use and unrestricted

- exposure.
. 2.9.7 LAND USE CONTROLS IMPLEMENTATION AND ADMINISTRATION

The Air Force is cornrnitted'to implemen_t, monitor, maintain, and enforce remedies that protect human
health and the environment in accordance with CERCLA and the NCP.. |
29.71  General Requirements
. LUC: measures to be used at Site 3 are in accordance with specific provisions of 22. CCR
Section 67391.1 that were determined by the Alr_ Force to currently be relevant and appropriate
req_uirements_.' Subsections (a), (b), and (_e)(2) of 22 CCR Section .67391._l provide that if a'rernedy at
property owned 'by the Federal Governnient results in hazardous'substances remaining on the property
at concentratlons not sultable for unllmlted use and unrestricted exposure, and it is not feasible to
~ record a Land Use Covenant (as is the case with Stte 3), then the ROD is to clearly define and include

. llrmtatlons on land use and other IC mechamsms to ensure that future land use will be compatlble with

. the levels of hazardous substances remalnmg on the property
The Air Force'will implement the following LUC rneasures at Site 3.

1. Include in the Geographic Information System as referenced in the Base General Plan
(Edwards AFB 2009) any specific restrictions and LUCs required at Site 3, a statement that
restrictions. are required because of the presence of pollutants or contaminants, the current
land users and uses of the site, the geographic control boundaries, and the objectives of the

. land use restrictions. :

2. Land Use Controls will be maintained until the concentration of hazardous substances in the
- soil and groundwater are at such levels to allow for unrestricted use and exposure.

3. The Air Force shall not modify or terminate LUCs, implementation actions, or modify land
use without approval from the USEPA, Cal/EPA DTSC, and Water Board. The Air Force
shall seek prior concurrence before any anticipated action that may disrupt the effectiveness

~ of the LUCs or any action that may alter or negate the need for LUCs.

4. The Air Force is responsible for implementing, maintaining, reporting on, and enforc¢ing
the LUCs. Although the Air Force may later transfer these procedural responsibilities to
another party by contract, property transfer agreement, or through other means, the
Air Force shall retain ultlmate responsibility for remedy lntegnty
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. The Air Force wrll notrfy the USEPA Cal/EPA DTSC, and Water Board as soon as
' practrcable ‘but no longer than .10 days after dlscovery of -any activity that is. inconsistent -
with the IC objectives or use restrictions, or any other action that may interfere with the
effectiveness of the ICs. The Air Force will notify the USEPA, Cal/EPA DTSC, and
Water Board regarding how the Air Force has addressed or will address the breach within
10 days of sending the USEPA Cal/EPA DTSC, and Water Board notrﬁcatron of the'
breach. -

6. The Air Force shall notify the USEPA, Cal/EPA 'DTSC and Water Board 45 days in
advance of any proposed land use changes that are mconsrstent with LUC objectlves or the
selected remedy :

7. Whenever the Air Force transfers real property that is subject to LUCs and resource use
restrictions to another Federal agency, the transfer documents shall require that the Federal
transferee include the LUCs and applicable resource use restrictions in its resource use plan

- or equivalent resource use mechanism. The Air Force shall advise the recipient Federal

_agency of all obligations contained in the ROD mcIuding the obligation that a State Land-
Use. Covenant will be executed and recorded pursuant to 22 CCR Section 67391 1 in the
event the Federal agency transfers the property to a non- -Federal entlty

8. Whenever the Air Force proposes to transfer real property subject to -resource use
restrictions and LUCs to a non-Federal entity, it will provide information to that entity in :
"the draft deed and transfer documents. regarding necessary resource use restrictions and
LUCs, including the obligation that a State Land Use Covenant will be executed . and
recorded pursuant to 22 CCR Section 67391.1. The signed deed will include LUCs and
resource restrictions equrvalent to those contamed in the State Land Use Covenant and thrs
ROD. :

9. The Air Force wrll provrde notice to the USEPA, Cal/EPA DTSC, and Water Board at .
least six months prior to any transfer or sale of Site 3 so that the USEPA, Cal/EPA DTSC,
and Water Board can be involved in discussions to ensure that- approprlate provisions are
included in the transfer terms or conveyance documents to maintain effective LUCs. . If it is
not possible for the facility to notify the USEPA, Cal/EPA DTSC, and Water Board at least

- six months prior to any transfer or sale, then the facility will notify the USEPA, Cal/EPA .
DTSC, and Water Board as soon as possible but no later than 60 days prior to the transfer
or sale. of any property subject to LUCs. - In addition to the land transfer notice and
discussion provrsrons above, the Air Force further agrees to provide the USEPA, Cal/EPA
DTSC, and ‘Water Board with similar notice, within the same timeframes, of Federal-to-
'Federal transfer of property. The Air Force shall provide a copy of the executed deed or-

E transfer assembly to the USEPA Cal/EPA DTSC, and Water Board. :

~ 10. The Alr Force will address as soon as practlcable any actlvrty that is inconsistent with LUC

' objectives or use restrictions or any other action that may interfere with the effectiveness of
LUCs, but in no case will the process be initiated later than 30 days after the Air Force
becomes aware of the activity. -
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11. Monitoring of the environmental use restrictions and controls will be conducted annually by
the Air Force. The monitoring results will be included in a separate report or as a section
of another environmental report, if appropriate, and provided to the USEPA, Cal/EPA
DTSC, and Water Board. The annual monitoring reports will be used in preparation of the
Five-year Review to evaluate the effectiveness of the selected remedy.

- 12. The annual monitoring report, submitted to the regulatory agencies by the Air Force, will
evaluate the status of the ICs and how any IC deficiencies or inconsistent uses have been
- addressed. The annual evaluation will address whether the use restrictions and controls
 referenced above were communicated in the deed(s), whether the owners and State and
~ local agencies were notified of the use restrictions and controls affecting the property, and

- whether use of the property has conformed to such restrictions and controls. :

1t is understood that the Air Force is responsible for remedy implementation and ensuring integrity of

the remedy, including monitoring,‘ maintaining, reporting, and enforcing the identified controls. If the

Air Force determines that it cannot meet specific LUC requirements, it is understood that the remedy

may be reconsidered and that additional measures may be required to ensure the protection of human

health and the environment.

In addition, to assulje' the USEPA, Cal/EPA DTSC, Water Board, and the public that the Air Forée will

fully cofnply with and be ;ccountéble for the performance _ineasu_r_es identified herein, the Air Force |
will submit to the USEPA, Cal/EPA DTSC, and Water Board in a timeiy manner an annual mdnitorihg
report on thé status of LUCs and/or other Remedial Actions, including the dperation and maintenance

and monitoring thereof, and how any LUC deficiencies or inconsistent uses have been addressed. The

~ report also will be filed in the .information repositories. The report Will not be- subject to approval

and/or revision by the USEPA, Cal/EPA DTSC, and Water Board. The annual monitoring reports will

be used in preparatlon of the Five-year Reviews to evaluate the effectlveness of the remedy and will

- verify. that State and local agencies were notlﬁed of the use restrictions and controls affecting the

property and that the use of the property has conformed to such restrictions and control.s. '

2.9.7.2 . Implementation Procedures

.':Only USAF-approved projects are allowed on-B.ase and they must be'coVered by one of the'following
* documents: Air Force Flight Test Center (AFFTC) ., Form 5926 (Civil: Enginéering" [CE] Work

Cleara’nc_e Request), Air Forcé (AF) Form 332 (CE Work Request), and/or AF Form 813 (Request for
Environmental Impact Analysis). The AFFTC Form 5926 is required for any project that involves
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: mechanlcal soil excavation or drilling, such as diggmg trenches for underground lines, excavatmg sorl

for buildmg foundations, or drillmg to mstall groundwater monitoring wells.

Documentation of LUCs and Restrict_ed Areas

Al areas requiring LUCs will be  documented in the Edwards AFB 'Geographic Information System.
"(GIS) as referenced i in the Base General Plan (Edwards AFB 2009). The Base General Plan (Edwards
AFB 2009) mcludes general information about" LUCs, and mcorporates the GIS, which contains site-
specific LUC mformatlon by reference The updated Base General Plan (Edwards 'AFB 2009) resides
in the office of the Base Commumty Planner in hard copy and electronic formats for official use only.
A copy of the Base General Plan (Edwards AFB 2009) is included in the Administrative Record for
Site 3. Restrrctlons required by the ROD will be entered into the GIS as referenced in the Base
General Plan (Edwards AFB -2009)7 |

The footprints of areas within the LUC. boundary impaCted witn COCs will be updated in the GIS from
" ERP documents as new jnformation becomes available. ‘The Air Force shall proyide additional details
regarding_engineered LUCs (e.g., fences and signs) for Si'te“:3 in the RAWP to ‘be submitted in
accordance with the FFA schedule. The Site 3 RAWP is an enforceable primary document under
Section 7.3 of the FFA. ' -

The Air Force shall notify the USEPA, Cal/EPA DTSC, and Water Board in advance of any changes to
_ the Base General Pla_n (Edwards AFB 2009) and intemal procedures that would affect the LUCs.

' '-En_forcement Process
‘Any project requiring change in land use designation ‘and/or construction requires approval by the
Environmental Management Office to ensure compliance with the Base General Plan (Edwards AFB

2009). Environmental Management has primary responsibility to ensure that LUCs -are enforced; |

however, the Ins'tallation.Commander'has the ultimate responsibility for the enforcement of LUCs.

An AF Form 332 the CE Work ‘Request, must be submitted and approved before the start of any
: buildmg pro_lect on the Base. Approval of this form lIlVOlVCS the comparlson of the building srte wrth

the constraints in the Base General Plan (Edwards AFB 2009) and GIS. The Work Request serves as

 the document for communicating any construction constramts to the appropriate offices. Any

constramts at the site result in the disapproval of the form unless the requester makes appropriate
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modifications to the building plans. The CE Work Management Ofﬁce is responsible for the final

approval of prop(_)sed building projects thrdugh the Configuration Control Board review process.

‘An AFFTC Form 5926, the EAFB CE Work_ Clearance Request, will also be used to enforce the
groun(.i_“./ater._LU_Cs. The. requeéter submits an AFFTC Form 5926 to CE Customer Service, for any
project that _.involvés any _mechanical soil excavation, and it is circulated to appropr.iate 'officés for
review of needed safety procedures. .Apprdval of this form involves the comparison of the site wi_th the
constraints in.the Base General Plan (Edwards AFB 2009) and GIS. The CE Real Estate Office is

responsible for the final apprbVal of excavation projects through the permit review process.

Removal of Site-Specific Restrictions

Until Site 3 is.cl'eaned to standards appfopriate fof.unlimited use and unrestricted exposure, the
Air Force will..maintain the LUCs. Once the cleanup standards designated for the site are achieved,
and risks from the identified exposure pathways are reduced to standards appropriate for unlimited use
and unrestricted exposure, there will be no need to mai‘nt'aih, monitor, report on, or enforce LUCs._
When site conditions no longer pose a threat to human health or the environment, Site 3 will be eligible
for unlimited use and unrestricted exposure. Prior to altering or ceésing ény LUC activity, the Air
Force must puféue the written approv.al'of the USEPA; ‘Cal/EPA DTSC, and Water Bo_ard to eliminate
‘the LUCs based on their determination that the LUC requirements are no Ionger necessary to protect

publié health and the environment.
2.9.8 STATUTORY DETERMINATIONS
' The'fdl_lowi_ng sections discuss how the 'selectéd remedy meets the statutory requirements. |

Protection of Human Health and the Environiment_ :

The selected remedy will protect human health and the environment by preventing unauthorized access
to the buried debris present at the site through LUCs and repair and maintenance of the cover materials.
Land Use Controls will also proteci human health through prohibiting the use of groundwater and
construction of buildings designed for occupation at their respéctive LUC boundaries. Groundwater will
be protected from COCs present in.the .land.fill by minimizing the infiltration of stormwater into the
- landfill through use of an ET cover and stormwater controls. Contaminated groundwater will be

prevented from migrating and will be cleaned to MCLs through MNA.
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' Comphance w1th ARARs

The selected remedy wrll comply wnh the Federal and State ARARs identified for the Remedlal Action
. and agreed upon by the All‘ Force USEPA Cal/EPA DTSC and the Water Board listed in Appendix B

' . and- discussed in Section 2.9.9).. No waiver of ARARs is nec_essary for the selected_remedy.
Cost Effectiveness
A cost-effective remedy under CERCLA 1s one whose “costs .- are proportional to its overall

| effectiveness (NCP §300.430(f)(1)(ii)(D)). The _overall effectiv_eness” of a remedial alternative is

determined by evaluating the following three. of -the five balancing criteria used in the detailed analysis

~of altematives (1) long- term effectiveness and permanence (2) reductron in toxrcrty, mobility and -

.volume through treatment and (3) short-term effectiveness.

The 'selected remedy provides- both short-term efféctiveness and long-term _effectiyeness and
permanence through both LUCs and the installation ._.of a landfill cover. LUC's are a cost effective -
method of keeping unairthoriied personnel from accessing contaminated groundwater and subsurface
debris at this active Base; because the -infrastructure to implement them is largely in place. The
selected _altemative also utilizes a monolithic ET.cover, which is lower in cost than the enhanced ET
c0\'.fe.r included in Alternative 4, but still protects human receptors: and' anirnals from contact with!
: potentlally hazardous debris, and protects the landﬁll from stormwater infiltration which could lead to

the leachmg of contammants mto groundwater. -

Although'thel se_lecte_d remedy does not rely_ on .active treatment to reduce the toxicity, mobility, and
volume of wastes, it does provide cost effective reductions in waste toxicity through natural attenuatidn,

and-rednces'tlie mobility of contaminants in the landfill by redncing storrnwater infiltration.

The.selected remedy is also the lowest cost remedy that complies witli ARAR:s (see Table 2.8-1). Note
that Alternative 4 also'complies with ARARs and has a shorter cleanup '-t_ime for the .groundwater to.
~"reach MCLs (23 years Versus '84. years), however, the higher present value cost .($22.5 million versus
$14.4 million) cannot be justified because there are no plans to use the groundwater at Site 3 due _to low

yields.
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Utilization of Permanent Solutions and Altematlve Treatment Technologles to the Maxnmum
Extent Practicable : :

The selected alternative does, to the maximum extent praeticable, _incorporate permanent solutions or
alternative treatment technologies, and provides the .best balance among long-term effecriveness and
permanence, short-term effectiveness, implementability, and cost. It is expected to be permanent and -
effective over the long-term as long as routine maintenance of the fence, cover, and erosion control
features is performed, and 'the LUCs are enforced. The selected alternative does not utilize
groundwater treatment in part due to the very low.aquifer hydraulic conductivity. However, due to
" natural degradation, low contaminant concentrations, and the low aquifer hydraulic conductivity, the.

plume is believed to be stable and/or shrinking.

Preference for Treatment as a Principal Element

‘Because treatment of the potential contaminant source at the site (i.e., buried municipal waste) was not
- found to be practicable due to the volume and heterogeneity of the waste, this remedy does not satisfy.
_ the statutory preference for treatment as a pr1nc1pal element of the remedy The size of the landfill, and
the fact that there are no locallzed areas at the site with elevated contamlnant concentratlons that
represent a major source of contamination, preelude a remedy in which contaminants could be
excavated and treated effectively. In addition,  containment (i.e., preventing the .migration of
contaminants by physical means [ET cover and stormwater controls] and LUCs) is the presumptive

remedy for landfills (USEPA 1993b and 1996).

Even so, although none of the alternatives reduce the toxicity or volume of contaminants through

active treatment, the toxicity of contaminants in groundwater will be reduced by natural attenuation.

Five-Year Review Requirements

~ Five-year Reviews will be required, to ensure the remedy continues to remain effective, as long as
* contaminants remaining on-site are present at levels that do not allow for unlimited use and unrestricted
exposure. For groundwater, the Five-year Review requirement will cease once MCLs are achieved via

natural degradation processes.
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| 2.9.9 COMPLIANCE WITH ARARSs

' Tl1e selected remedy for Site 3 will comply with the Federal and State AR'ARs identified' for the

Remedial Action and agreed upon by the Air Force USEPA,. Cal/EPA DTSC, and the Water Board '

(see Appendix B)

2.9.9.1 : Chemlcal-Spemfic ARARs

Chemical- specrﬁc ARARs are promulgated “health- or risk based numerical values that, when applied
to site-specific _conditions, establish acceptable concentrations of a chemical that may be found in, or
discharged to, the ambient environment. If a chemical has .more than one cleanup lei/el, the most
‘stringent level is identified as an ARAR to be met for the Remedial action. Chemical-specific ARARs

identified for the Remedial Action include the following State requirements:

m Primary Drinking Water Standards (Non-zero Maximum Contaminant Level Goals
[MCLGs] and MCLs) (Item No. 1 in Table B-1), which are more strmgent than Federal
standards and

m The beneficial uses and the water quality criteria based upon such uses established in the
 Water Quality Control Plan, South Lahontan Basin (Basin Plan) (Item No. 2 in Table B-1).

Chemical-speciﬁc ARARs identified for the Remedial action include the following Federal requirement:

m  Primary Drinking Water Standards (Non-zero MCLGs and MCLs) (Item No. 1 in
Table B-1).

Apphcablllty of State of California Promulgated Standards as ARARs for Groundwater .
Contammant Plumes :

The selected alternative for Site 3 and the determination that MCLs are ARARs are necessitated by the

SWRCB Resolution No. 88-63 _(“Adoption of Policy Entitled ‘Sources of Drinking Water’”-)'

classification of all groundwater in the Staté as a potential source of drinking water (if the water meets
_ certain quality criteria), and the Water Board designation in the Basin Plan of the groundwater at Site 3
as a'potential source of drinking water. The Air Force has determined that.the requirement in SWRCB
Resolution No. 92-49 (“Policies and Procedures for Investigation and Cleanup and Abatement o_f
Discharges under Water Code Section 13304™) to “clean up and abate the effects of discharges in a
_. manner that promotes .a_ttainment of either background water quality, or the best water quality which is

reasonable if bacl(ground levels of water quality'cannot be restored” is not an ARAR for the purpose of
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‘this Remedial Action. Notwithstanding this determination (see the Air Force, USEPA, and Water
Board positions discussed below), the Air Force has met the intent of SWRCB Resolution No. 92-49 by
conducting a Technical and Econonﬁc Feasibility Analysis (TEFA) (AECOM 2012) in accordance with
CCR, Title 23, Section 2550.4, Chapter 15.

Air Force Position

The Air Force’s position is that all Remedial Actions under CERCLA must, as a threshold matter, be
determined by -the lead agency to be necessary to protect human health and/or the environment from
unacceptable risk, and furthermore must be appropriate and relevant to the circumstances of a site
release (42 United States Code [USC] Section '9621(a) and (d)(1)). Both CERCLA and the NCP focus
on cleaning up contaminated groundwater, where practfcable and achievable within a reasonable
timeframe, to a standard that will restore the designated uses of the groundwater, not to the lowest
standard achievable regardless of risk (42 USC Section 9621(d)(2)(B)(i) and 40 CFR Section
300.430(a)(1)(iii)(F)). As discussed in Section 2.5.2, groundwater in the vicinity of Site 3-is not a
. current source of drinking water, and is unlikely to be developed as a future source of drinking water

due to low yields (see Section 2.5.2.2).

Aécordingly, California non-degradation provisions, including their requirement to conduct a Technical
and Economic Feasibility Analysis, or TEFA, to justify cleanup levels greater than background, (to
include SWRCB Resolution No. 92-49 and the Basin Plan) based on achieving background or the
lowest cleanup standard that is technically and economically achievable are not risk-based, necessary,
or relevant or appropriate to returning contaminated groundwater to a drinking water standard of

service; and, therefore, the Air Force does not consider them to be ARARs.

Regarding applicability, and without prejudice to the Air Force’s position above, the California
non-degradation provisions, such as SWRCB Resolution.92-49, are not applicable because they are
directed toward State agencies who in turn are directing cleanup under State law, whereas this is a
Federal CERCLA cleanup action where the State is a support agency; or apply to current discharges as
opposed to historic releases or further migration of such releases; or' apply to specific, discrete

regulated units that received hazardous waste after 26 July 1982, none of which apply here.
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State non-degradation provisions are not relevant and appropriate requirements (RARs) because:

s CERCLA requires that the Air Force select a Remedial Action determined to be necessary
under Section 9604 of CERCLA, that the Remedial Action attain a degree of cleanup of
hazardous substances which at a minimum is protective of human health and the
environment, and that all remedies be relevant and appropriate under the circumstances
-presented by the hazardous substance release (42.USC § 9621(a) and (d)(1). Remedial
Actions and selected cleanup levels then must be necessary for and be reasonably related to
ensuring protectiveness of either human health or the environment. CERCLA and the NCP
further require that for groundwater non-zero MCLGs be met where relevant and
appropriate to the circumstances of the release, and where the MCLG is not relevant and
appropriate that the corresponding MCL be met where similarly relevant and appropriate
(42 USC § 9621(d)(2) and 40 CFR § 300.430(e)(2)(i)(B) and (C)). The NCP similarly has
the expectation that contaminated groundwater be cleaned up or restored to a level that
supports the designated uses of the groundwater wherever practicable within a reasonable
timeframe given the particular cite circumstances (40 CFR § 300.430(iii)(F)).

m  Cleanup beyond a-non-zero MCLG or a corresponding MCL to background or a level that
is technologically and economically feasible is not reasonably related to the beneficial use
of groundwater designated for actual or potential potable uses nor is it necessary or relevant
and appropriate to the safe use of the groundwater for drinking water. As discussed above,
California non-degradation provisions requiring that cleanup standards be set at background
or the lowest standard technically and economically feasible, are not reasonable related to
any actual or potential use of the water or risks to users thereof.

A

Based upon all. of the above, the only provisions of the California regulations that are potential ARARs
are those State MCLs that require more stringent cleanup concentrations or standards than the Federal
MCLs. If State MCLs are the same as Federal MCLs, they are not more stringent and therefore are
not ARARs. If a State MCL is more stringent than the Federal MCL, then it is an ARAR under
CERCLA as set forth in 42 USC Section 9621(d)(2)(A)(ii).

Although tables in this ROD 'may contain information showing COCs to the Water Board and
comparison of these COCs to Water Quality Objectives including Secondary MCLs, the presentation of
these data do not constitute an admission by the Air Force that Water Quality Objectives are ARARs.

As to State secondary MCLs, the Air Force position is the same as the USEPA’s, secondary MCLs are
not ARARs.
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USEPA Position Regarding State Requirements_ as ARAR:s for Site 3

Only State standards, requirements, criteria, or limitations that have been promulgated under State
environmental or facility-siting laws that are more stringent than Federal ARARs and that have been

identified by the State of California in a timely manner are potential State ARARs.

With regard to the Porter-Cologne Water Quality Control Act, it is USEPA's position that the Act itself
is not an ARAR; rather, it is an enabling statute that authorizes the SWRCB to regulate acfivities which
may affect the quality of the waters of the State. With regard td the Basin Plan, it is the USEPA’s
position that only those parts of the Basin Plan which set out the designated uses (beneficial uses) and
the water quality criteria based upon such uses (water quality objectives) meet'the NCP definition of
substantive standards. Other parts of the Basin Plan express general goals and/or enumerate factors that
the Regional Boards cohsider in the process of enforcing water quality standards; these do not set

standards themselves.

With regard to SWRCB Resolution No. 92-49, only Section III.G has substantive standards that are
potentially relevant and appropriate to CERCLA groundwater cleanups. The first three pages of
SWRCB Resolution No. 92-49 contain “Whereas” clauses, followed by Sections I and II which state

the policies and procedures that the Regional Boards apply in overseeing cleanups.

Likewise, Sections III.A through III.E simply enumerate the factors the Regional Boards must consider
in implementing cleanups. Section IILF requires the Regional Board to require cleanup actions to
conform to SWRCB Resolution No. 68-16 (“Statement of Policy with Respect to Maintaining High
Quality Waters in California™), and to implement the provisions of Chapter 15 that are applicable to the
cleanup activity. While SWRCB Resolution No. 68-16 and Chapter 15 regulations have substantive
requirements that impact cleanup standards, these two State requirements have to be analyzed in and of
themselves as to whether they are potential ARARs, independent of their incorporation by reference in
SWRCB ReSolution No. 92-49. 1t is the USEPA's position that SWRCB Resolution No. 68-16 is an
ARAR when setting limits for discharge or reinjection into groundwater; it is not an ARAR for setting
aquifer cleanup standards in CERCLA groundwater cleanup. This is because the USEPA does not
believe that continuing migration of contamination in groundwater is a “discharge” subject to SWRCB
Resolution No. 68-16. It is the USEPA's position that Chapter 15 has limited applicability to CERCLA
cleanups because of the exemption language in Section 2511(d) which generally exempts cleanups
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undertaken by or at the direction of public agencies. Incorporation of SWRCB Resolution'No. 68-16
and Chapter 15 into SWRCB Resolution No. 92-49 does not broaden the applicability of these two State

regulations outside these parameters.

With regard to secondary MCLs, the USEPA has consistently'stated that these are not ARARs because
they are not promulgated Federal environmental standards that go to the protection of human health and
the environment. Even when promulgated by the State, secondary MCLs address taste and odor. The
USEPA considers taste and odor coSmetic, not health-based environmental standards. The NCP
remedy selécti_on- process is based on the CERCLA mandate to protect human health and the

environment.

Water Board Position Regarding State Requirements

SWRCB Resolution No. 92-49 and 68-16 -

The Water Board has identified SWRCB Resolution No. 92-49 and CCR, Title 23, Section 2550.4'as
proposed ARARs for determining cleanup standards for VOCs in the groundwater at Edwards AFB.
The Air Force and the Water Board disagree about whether these Water Board requirements are

ARARSs for this cleanup.

With regard to SWRCB Resolution No. 92-49, the Water Board asserts that this resolution is an
applicable requirement for remedial actions of the contaminated groundwater and complies with CCR,
Title 23, Section 2550.4. Furthen_nore, the Water Board does not believe that the “application of
SWRCB Resolution No. 92-49 is strictly limited to Section III.G. In this case, SWRCB Resolution
No. 92-49 requires remediation of the contaminated groundwater to the lowest concentration levels of
constituents technically and economically feasible, which must at least protect the beneficial uses of
groundwater, but need not be more stringent than is necessary to achieve background. levels of the

constituents in groundwater.

With regard to SWRCB Reso]ufion No. 68-16, the Water Board asserts that this resolution is an ARAR
for the injection of any discharge of waste or proposed discharge of waste into groundwater and is not
strictly limited to a discharge of waste to treat contaminants. Waste is deﬁned pursuant to Water Code
Section 13050, subdivision (d), and inclﬁdes', but is not limited to, injected éhemical reagents.

A discharge also occurs where polluted groundwater migrates to areas of high quality groundwater.
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Discharges subject to SWRCB Resolution No.. 68-16 include the continuing migration of any in situ
treatment reagents or other waste as defined in Water Code Section 13050(d) from the injection wells
to groundwater. Undér SWRCB Resolution No. 68-16, some degradation may be allowed so long as
the cleanup action applies best practicable treatment and control to prevent further migration of waste
| to “Waters of the State” at concentration levels that exceed water quality objectives or impact
beneficial uses. “Waters of the State” includes surface water and groundwater pursuant to Water Code

Section 13050(e).

Porter-Cologne Water Quality Control Act (Water Code Section 13000 et seq.)

The Water Board asserts that various provisions of the Porter-Cologne Water Quality Control Act are
applicable requirements. First of all, Water Code Section 13000 is an applicable requirement and
requires. the activities and factors which may affect the quality of the waters of the State shall be
regulated to attain the highest water quality which is reasonable, considering all demands being made
and to be made on those waters and the total values involved, beneﬂéial and detrimental, economic and
social, tangible and intangible. Water Code Section 13000 applies to contaminanté in “waters of the
State” as defined in Water Cdde Section 13050, subdivision (e) and to contaminants in soil that méy

degrade waters of the State.

Second, Water Code Section 13243 is an applicable requirement and states that the Water Board may
specify certain conditions or areas where the discharge of waste, or certain types of waste, will not be
permitted. Water Code Section 13243 applies to discharges of soil or contaminants where the discharge

may affect water quality.

Third, Water Code Section 13267(b) is an applicable requirement and states that the Water Board may
require any person suspected of discharging, or who proposes to discharge, waste to furnish technical
“or monitoring program reports. Water Code Section 13267(b) applies to discharges of soil or

contaminants where the discharge may affect water quality.

Fourth, Water Code Section 13304(a) is an applicable requirement and states that the Water Board may
require any person who causes or perrhits any waste to be deposited where it is, or probably will be,

discharged to waters of the State and create a condition of pollution or nuisance to clean up the waste or

¢
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abate the effects of the waste. ‘Water Code Section 13304(a) applies to discharges of soil or

contaminants where the discharge may affect water quality.

Fifth, Water Code Section -13375 is an applicable requirement and states that the discharge of any
radiological, chemical, or biological warfare agent into the waters of the state is prohibited. Water

Code Section 13375 applies to discharges of radiological, chemical, or biological warfare agents.

Furthermore;' although not a provision of State law, the California Water Quality Coritrol Board,
Central Valley Region’s “Designated Level Methodology for Waste Classification and Cleanup Level
Determination” is a “To Be Considered” requirement and provides guidance on how to classify waste
according to CCR, Title 23, Division 3, Chapter definitions. This document is to be considered in

determining the classification of wastes and contaminated soils.

California Code of Regulations, Title 23, Division 3, Chapter 15

With regard to CCR, Title 23, Division 3, Chapter 15, the Water Board asserts that Chapter 15
- regulates all discharges of hazardous waste to land that may affect water quality. A “waste
management unit” is defined in Chapter 15 as “an area of land, or a portion of a waste management
- unit, at which. waste is discharged” (CCR, Title 23, Section 2601). Pursuant to Water Code Section
13050(d), the definition of “waste” is extremely broad arid includes the injection of one or more

chemicals to groundwater to the extent that there is a discharge to an “area of land”.

CCR, Title 23, Section 2550.4 requires the consideration of beneficial uses when establishing cleanup
standards above background. The factors that are to be considered by Edwards AFB in performing a
TEFA for groundwater are listed under CCR, Title 23, Section 2550.4(d). Section 2550.6 requires

monitoring for compliance with RAOs for three years from the date of achieving the cleanup standards.

Section 2550.10 requires implementation of corrective action measures that ensure Title 23 cleanup

standards are achieved through the zone affected by the release by removing waste constituents or by

treating them in place.
Basin Plan

With respect to the Basin Plan, the Water Board asserts that Chapter 2, Beneficial Uses; Chapter 3,

Water Quality Objectives; and the sections in Chapter 4, Implementation entitled “Regionwide
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Prohibitions”, “Requirements for Site Investigation and Remediation”, and “Cleanup Levels” are
ARARs and apply to determine the appropriate cleanup standard in groundwater to protect beneficial

uses and to meet the water quality objectives.

Secondary MCLs

With respect to secondary MCLs, the Water Board asserts that the taste and odor water quality
objective specified in the ‘Basin Plan for the Lahontan Region, which incorporates State primary and
secondary' drinkihg water standards, is an ARAR that applies to the establishment of cleanup standards
at Site 3. In particulzir, secondary MCLs for taste and odor based on drinking water standards specified
in Table 64449-A (Secondary Maximum Contaminant Levels - Consumer Acceptance Limits) and
Table 64449-B of Section 64449 (Secondary Maximum Contaminant Levels and Compliance), CCR,
Title 22, as incorporated by reference in the Basin Plan, are ARARs and water quality objectives which

apply to groundwater.
Conclusion

In summary, (1) SWRCB Resolution No. 92-49; (2) Water Code Sections 13000, 13243, 13267(b),
13304(a), and 13375, (3) Chapter 2, Beneficial Uses; Chapter 3, Water Quality‘ Objectives; and the
Sections “Regidnwide Prohibitions”, “Requirements for Site Investigation and Remediation” and
“Cleanup Levels” in Chapter 4, Implementation of the Basin Plan; (4) CCR, Title 23, Division 3,
Chapter 15; and (5) secondary MCLs are applicable requirements because they specifically address
remedial actions taken in order to protect the quality of the “Waters of fhe State”. They are substantive
requirements that are legally. enforceable, of general applicability, and more stringent than Federal
requirements. Furthermore, although the Air Force has recognized .the applicability ef SWRCB
Resolution No. 68-16, the Water Board notes that the appropriate scope of the applicability of SWRCB
Resolution No. 68-16 in this particular case is subject to some disagreement between the Air Force and

the Water Board.

Technical and Economic Feasibility Analysis (TEFA).

The Air Force conducted a qualitative TEFA (AECOM 2012) to evaluate the feasibility of achieving
cleanup standards for groundwater more stringent than Federal and State MCLs. Fate and transport

modeling indicates that the selected remedy for cleaning the groundwater (natural attenuation) has the
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potehtial of cleaning the groundwater to background 'concentrations. As discussed in the TEFA,
according to the fate and transport modeling, cis-1,2-DCE is the last constituent to reach background
(it is a degradation product of other constituents). For the purpose of this analysis, the background
~ level for cis-1,2-DCE is considered to be 0.5 ug/L, which is based on the California Department of
Health Services (CDHS) Detection Limits for Purposes of Reporting (DLRs): Regulated Contaminants
(CDPH 2010), in lieu of the statis;ical methods referenced in 23 CCR 2550.4 and described in 23 CCR
2550.7.

The present value cost of the sélected remedy to clean the groundwater at Site 3 to background
concentrations is an estimated $14.7 million dollars. This cost estimate includes groundwater
monitoring for 113 Years (the time required for cis-1,2-DCE to degrade to background concentrations)
versus 84 years to clean to MCLs. However, there is no benefit to cleaning to backg_round
concentrations because, due to e)_(ceptionally low yields, it is unlikely that the groundwater at 'Site 3
would be used for a beneficial purpose, and Site 3 is not 'adjacent to an aqqifer that can be used for
beneficial purpose. In addition, clean closure of the site would be required to assure cleanup of the
groundwater to background c;oncentrations because a future release from the landfill from an isolated
waste source could result in a detectable concentratic;n of a COC above background concentrations, but

below MCLs. Clean closure was eliminated as a remedial alternative as being impractical.

All parties agree that the groundwater cleanup levels established in this Record of Decision, as
supported by thé TEFA, provides substantive compliance- with SWRCB Resolution No. 92-49 and
CCR, Title 23, Seciion 2550.4. SWRCB Resolution No. 92-49 and CCR, Title 23, Section 2550.4 are
intended to fesult in cleanup to the lowest standard that is technically and economically feasible and that
will protect beneficial uses .of the “Waters of the Stéte”. All parties agree that, at this time, cleanup

standards for all VOCs in the groundwater are State or Federal MCLs, whichever is more stringent.

Summary

The parties, however, desire to avoid disputing the issue of whether certain provisions of State law are
ARARs, particularly if, in utilizing tﬁe State non-degradation provisions and the TEFA analyses
therein, a joint determination can be made that cleanup to background for substances released from the
site are not technically and economically feasible. The parties acknowledge that one factor specified in

- the NCP for determining the relevance and appropriateness of any requirement is the variance, waiver,
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or exemption provisions specified in the requirement (40 CFR Section 300.400(g)(2)(v)). Accordingly,
without prejudice to the positions of the respective parties, which all parties have respectively reserved
and preserved, and without any precedence, the Air Force conducted an analysis of the technical and
economic feasibility of achieving cleanup standards more stringent than MCLs. In doing so, the
Air Force is neither directly nor indirectly acknowledging that either concentration levels below MCLs
or the TEFA process itself are ARARs. The Air Force has determined thaf it is not technically or
economically féasible to clean the groundwater at Site 3 to background concentrations for all substances
released from Site 3, and that it is not necessary to do so, in this particular case, to protect human
health and the environment. Further, as a result of the TEFA evaluations, all parties agree that the
groundwater cleanup levels established in this ROD are the lowest concentrations technically and
economically achievable. Based in part on information in the TEFA, the USEPA, Cal/EPA DTSC, and
Water Board agree with the TEFA analysis and determination that, in this particular case, the CERCLA

and NCP compliant cleanup standards in the groundwater shall be the Federal or State MCLs,

whichever are more stringent. The Cal/EPA DTSC and Water Board further concur that such

 standards will not pose a substantial threat or potential hazard to human health.

2.9.9.2 Location-Specific ARARs

Location-specific ARARs are restrictions on the concentrations of hazardous substances or on activities
solely because they are in specific locations such as floodplains, wetlands, historic places, and sensitive
ecosystems or habitats. Location-specific ARARs identified for the Site 3 Remedial Action include the

following State requirements listed as Relevant and Appropriate:

= California Endangered Species Act (Item No. 5 in Table B-1);
s Wildlife Species/Habitats (Item No. 6 in Table B-1);

= Fully Protected Bird Species (Item No. 7 in Table B-1);

e Fully Protected Mammals (Item No. 8 in Table B-1); and

s Fully Protected Amphibians and Reptiles (Item No. 9 in Table B-1).

As stated in Air Force Instruction 32-7064, dated 17 September 2004, State-protected species will be

. protected when practicable and the appropriate State authority will be contacted if conflicts arise. The

State may provide procedures for minimization of impacts and harm to species.
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It is the Air Force's position that California Fish and Game Code Section 3503 is not an ARAR. ‘
However, based on a recent USAF bird survey at this site, California Department of Fish and Game
(CDFG) believes that compliance with the MBTA (Item No. 4 in Table B-1) would effectuate

substantive compliance with California Fish and Game Code Section 3503 for this Remedial Action

because all of the birds listed in the survey are Migratory Birds as defined in the MBTA.

Location—speéiﬁc ARARs identified for the Site 3 Remedial Action include the following Federal
requirements:

» Endangered Species Act of 1973, Section 7(c) (Item No. 3 in Table B-1); and

s Migratory Bird Treaty Act (MBTA) (Item No. 4 in Table B-1).

The selected alternative will comply with location-specific ARARs as annotated in Table B-1. -

2.9.9.3 Action-Spe_cific ARARs

- Action-specific ARARs are technology- or activity-based requirements or limitations that apply to
particular remedial - activities. Action-specific ARARs identified for the Site 3 Remedial Actions
include the following State requirements: ' '

m Standards Applicable to Gen_erators of Hazardous Waste (Item No. 10 in Table B-1);
s Sources of Driﬁking Water Policy (Item No. 11 in Table B-l) (Note: because this is a i
policy, not a regulation, the Air Force considers this item as TBC);
m  Definition of and Criteria for Identifying Hazardous Waétes (Item No. 12 in Table B-1);
» Land Disposal Restrictions (LDR) (Item No. 13 in Table B-1);
‘s Land Use Controls (Item No. 14 in Table B-1);

= Department of Resources and Recovery (CalRecycle) Requirements for Non-Hazardous
Waste Management Units (Item No. 15 in Table B-1); and -

- CalRecycle Standards for Handling and Disposal of Asbestos-containing Waste
(Item No. 16 in Table B-1).

State requirements specific to landfills are found in Table B-2.

Action-specific requirements also include the following Federal requirements:
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‘ m Standards Applicable to Generators of Hazardous Waste (Item No. 10 in Table B-1); and
u Definition of and Criteria for Identifying Hazardous Wastes (Item No. 12 in Table B-1);-
The selected remedy will comply with action-specific ARARs as annotated in Tables B-1 and B-2.
2.9.10 DOCUMENTATION OF SIGNIFICANT CHANGES FROM THE PROPOSED PLAN

There.are no significant changes from the Proposed Plan.
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3;0 PART 3: RESPONSIVENESS SUMMARY

This Responsiveness Summary is intended to provide a summary of information about the views of the

public regardirig both the remedial alternatives and general concerns about Site 3 submitted during the
public comment period. Notices of availability of the Proposed Plan were published in the local aréd
newspapers: the Antelope Valley Press on March 2 and March 9, 2010, and the Mojavé Desert News
on.March 4, 2010. A notice of availability of the Proposed Plan was.also published in the Desert Eagle
(a Base newspaper produced by the Edwards AFB Public Affairs Office) on .March 5, 2010. A public
comment perlod was held from February 17 to April 2, 2010. - During the public comment period, the
RI report, FS, FS Addendum, and Proposed Plan were made available to the public.

Public Availability Sessions were held on- and 'off-Base' on March 9, 2010 to present the Proposed

Plan to a broader commuhity- audienoe.. The_on-Base meeting was held from 11:00 a.m. to 1:00 p.m.

.at Environmental Management, Building 2650A, 5 East Popson Avenue, Edwards AFB, California.
~ The off-Base meeting was held from 5:00 p.m. to 7:00 p m. at the Wanda Kirk Branch Library,

3611 Rosamond Boulevard, Rosamond California.

No comments were received from the public during the public comment period.
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‘ . TABLE 1.6:1. RECORD OF DECISION DATA CERTIFICATION CHECKLIST

- - . Deocument Section/
Key Remedy Selection Information . Table Number

" Remedy Cd_mponents ' o _ _ | Sections 1.4 and
o ' o ' 29.1
Chemicals of Concern (COCs) and their respective concentrations Section 2.6.2,
- ' ' ;| Tables 2.6-5 and
- 2.6-6
Baseline risk represénted by the COCs . E Section 2.6.7 and
: - : ' Tables 2.6-7 and
_ 2.6-8
Cleanup levels established for COCs and the basis for these levels - Section 2.7 and
B ' ' - Tables 2.7-1 and
_ o 2.7-2
How source materials constituting principal threat will be addressed : Section 2.8.8

Current and reasonably anticipated future land use assumptions and current Sections 2.5.6 and
and potential future beneficial uses of groundwater used in the baseline risk | 2.6.7
assessment and ROD

Potential land and groundwater use that w1ll be avallable at the site as a result | Section 2.8.6
‘ of the Selected Remedy _ _ '
_ Estlmated capital, annual operation and maintenance (O&M), and total | Section 2.9.5 and
. present worth costs, discount rate, and the number of years over which the | Table 2.8-1-
.remedy cost estimates are prOJected : _
Key factor(s) that led to selecting the remedy - .| Section 2.8 and
' o Table 2.8-2
_ Notes:

COCs  Chemicals of Concern
O&M  operations and maintenance
ROD Record of Decision
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TABLE 2.5-1.. EVALUATION OF THE POSSIBLE FUTURE USE OF GROUNDWATER AT SITE 3

AS A SOURCE OF DRINKING WATER

(Page 1 of 2)

July 2012 .

Total :
Dissolved Evaluated Potential for
S o Solids ® Future Sustainable Yield
Well - "Groundwater Yields Measured during Well Development ® {(mg/L) of 200 Gallons per Day ©
3-MWO01 Well dry after bailing 33 gallons in 62 minutes (Day 1) ' 680 Unlikely
‘Well dry after bailing 31 gallons in 43 minutes (Day 2) '
Well dry after bailing 21 gallons in 24 minutes (Day 3)
'3-MWO02 . Well dry after bailing 45 gallons in 91 minutes (Day 1) 550 Unlikely
Well dry after bailing 68 gallons in 107 minutes (Day 2) ' '
-Well dry after bailing 37 gallons in 53 m_inutes (Day 3)
3-MWO03 | e Well dry after bailing 80 gallons in 178 minutes (Day 1) © 400 Unlikely -
_Well dry after_ bailing 72 gallons in 122 minutes (Day 2)
Well dry after bailing 66 gallons in 87 minutes (Day 3)
3-MW04 . Well dry after bailing 50 gallons in 74 minutes (Day 1) 550 Unlikely
» Well dry after bailing 32 gallons in 46 minutes (Day 2)
Well dry after bailing 32 gallons in 52 minutes (Day 3) -
3-MWO05 Bailed 150 gallons from the well over 3 days; the well was . 880 Unlikely
: bailed dry each day (Day 1)
3-MWO06 Pumped 375 gallons in 180 minutes (Day 1) 590 Possible
3-MW07 Well dry after bailing 30 gallons in 10 minutes (Day 1) 4,000 Unlikely
Well dry after bailing 30 gallons in 10 minutes. Usinga
pump at rates of 0.75 and 0.5 gpm, well almost dry after
pumping 62.5 gallons in 80 minutes (Day 2) _
3-MW08 Well dry after bailing 20 gatlons in 10 minutes (Day 1) 520 Unlikely .
Well dry after bailing 30 gallons in 20 minutes (Day 2)
Using a pump at rates of 0.75, 0.5, 0.3, and 0.2 gpm, well
. almost dry after pumping 48.5 gallons in 130 minutes (Day 3) _
3-MWQ9 o Well dry after bailing 40 gallons in 80 minutes (Day 1) 1,300 : Unlikely
3-MW10 . Well dry after bailing 45 gallons in 70 minutes (Day 1) - 1,500 Unlikely
3-MWll 'Woll dry after bailing 50 gallons in 60 minutes (Day 1) 540 Unlikely
o Well dry after bailing 15 gallons in 10 minutes (Day 2) '
3-MWI12. Well dry after bailing 15 gallons in 35 minutes (Day 1) 620 ' Unlikely
' ' . Well dry after bailing 4 gallons in 5 minutes (Day 2)
3-MWI3 Well dry after bailing 17 gallons in 37 minutes; well almost 650 Unlikely
dry after pumping 10 gallons in 26 minutes (Day 1) '
Ni\WPGroup\WP\EAFB\OU7\S3\20lZ\ROD\PF\TZ.S-loz.doc Site 3 ROD



. TABLE 2. 5-1 EVALUATION OF THE POSSIBLE FUTURE USE OF GROUNDWATER AT srm 3 ‘ '

AS A SOURCE OF DRINKING WATER

@ Typical groundwater ytelds are based ondata summanzed from the ﬁeld Well Development Logs.
®  Source: FPM Group (2006) and AECOM (2009b). :
©  Source: State Water Resources Control Board (1988). It should be noted that a water source with total dtssolved solids
exceeding 3,000 mg/L, or that does not provide sufficient water to supply a'single well capable of producing an average

" sustained yleld of 200 gallons per day is not reasonably expected to supply public water systems.

gpm  gallons per minute
mg/L milligrams per liter

N:\_WPGroup\WP\EAFB\OU_7\S3\ZOl2\ROD\PF\T2.5 -1p2.doc

(Page 2 of 2)
Total _
Dissolved Evaluated Potential for -
A _— . ' ' : Solids ® Future Sustainable Yield
- Well Groundwater Yields Measured during Well Development © ~ (mg/L) ‘of 200 Gallons per Day ©
~ 3-MW14 | e Well dry after bailing 45 gallons in 50 minutes; well almost 660 . Unlikely
- h -dry after pumping 10 gallons in 40 minutes (Day 1) _
3-MW15 - o Well almost dry after pumping 60 gallons in 1 hour (Day 1) 513 Unlikely
. N e Well dry after pumping 41 gallons in 1 hour (Day 2) _ _
) 3-M_W16 e Well dry after bailing 18 gallons in 50 minutes (Day 1) 912 Unlikely
©3MWIT | e Well dry after bailing 26 gallons in 1 hour and 40 mtnutes 1,250 Unlikely
I (Day 1) '
¢ Well dry after pumping 14 gallons in 26 minutes (Day 2) ,
3-MWI18 | e Well dry_ after pumping 13 gallons in 55 minutes (Day 1) 1,300 - Unlikely
_ | » Well dry after bailing 9 gallons in 20 minutes (Day 2)
. 3-MWI19 o Well alimost dry after ba'iling'and pumping 120 gallons in 5 627 Unlikely
* hours and 50 minutes (mcludmg stoppage time to allow for ' '
.recharge) (Day 1) : _ .
3-MW20 K ‘Well dry after pumping 21 gallons in 45 minutes (Day 1) 651 Urtlikely
. _ e Well dry after pumping 15 gallons in 20 minutes (Day 2)
S 3-MW21 e Well dry after pumping 25 gallons in 30 mmutes (Day 1) 772 Unlikely
' e Well dry after pumping 32 gallons in 1 hour and 20 mmutes
~ (Day 2) S
Notes:

Site 3 ROD
July 2012




" TABLE 2.5-2. LANDFILL GAS AND GROUNDWATER MONITORING WELL CONSTRUCTION PARAMETERS - SITE 3

(Page 1 of 2)

. Depthto

Ground

. Height of Water

N:AWPGroup\WP\EAFB\OU7\S312012\ROD\PF\T2.5-2p2.doc

: Depth to Top of ~ Depthto
- Well Total Water Water - - Surface Casing -Casing =~ Screen Screen . Groundwater  Level Above Top
' Date Depth Drilling - Static Elevation Elevation Diameter  Casing Interval - Length  Formation - June 2009  of Well Screen ®
Well ID Installed (feet bgs) __(feet bgs) (feet bgs)  (feet MSL) (feet MSL)  (inches) Type (feet bgs) (feet) Screened (feet bgs) (feet)
Landfill Gas Monitoring Wells ' - '
3-LFGO1 2/03/1993 6 “NA . NA 2,368.13 2,370.06 . C 2 PVC 3-6 3 CL/SM NA -NA
3-LFG02 2/03/1993 6 NA NA 2,383.85 238551 2 PVC 36 3 SM NA NA
3-LFGO3 . 2/03/1993 6 NA. NA 2,406.07 2,407.31 2 PVC 3-6 3 s_M)WBr NA NA
3-LFGO4  2/03/1993 5.9 NA NA 239794 2,400.46 2 PVC 2.9-5.9 3 - SM/SP NA NA
3-LFGOS - 2/03/1993 8 'NA NA 2,385.35 2,387.18 2 PVC 5-8 3 SM NA NA.
3-LFGO6A 3/24/2009 10 NA NA 2;365.85 2,367.56 1 PVC 810 2 SP NA NA
_3-LFCO6B 3/24/2609 25 NA NA 2,365'.35 - 2,367.56 1 PVC 23-25 2 Sw NA NA
3-LEGOTA  3/24/2009 10 'NA NA 2,380.62 238249 1 PVC 8-10 2 SW NA NA
._.3-'L.FGO7B  3/24/2009 25 NA NA  2,380.62 . . 2,382.52 1 PVC 23-25 2 SW - NA NA
3-LFGOSA 3/24/2069 10 NA 'NA 2,399.85 o 2,401.13 1 PVC 8-10 . 2 WBr NA NA
3-LFG08B 3/&4/2009 - 25 | NA NA 2,399.83 . 2,401.10 1 PVC 23-25 . 2 WBr NA NA
3-LFGOSA - 3/23/2009 10 NA NA 2,373.88 2,375.73 1 PVC 8-10 02 SW. NA NA
 3-LFGOSB  3/232009 25 NA NA  2,373.8  .2,375.69 1 PVC 2325 2 WBr NA NA
Groundwater Monitoring Wells . . _ _ )
3-MWO!I 2/28/1993 115 97 86 2,367. 10° 2,369.11 4 PVC/SS 90-110 20 WBr 80.05 9.85
‘3-MWO02 2/25/1993 170 164 90 2,383.60 '2,385.46 4 PVC/SS 147.5-167.5 20 CBr 83.32 63.68 .
3-MWO03 2/28/1993 166.6 162 111 2,406.40 2,408.31 4 'PVC/SS 145-165 20 ~ CBr 106.46 38.54
3-MW04 2/23/1993 172 160 119 2,397.20 2,399.22 4 PVC/SS  150-5-170.5 20 " CBr 109.32 41.18
3-MW05 6/25/1993 120.5 77 77 - 2,376.94 2,378.94 4 PVC/SS 100-120 20 CBr - 69.15 30.85
3-MW06 6/22/1993 . 105 94 . 79 - 2,369.54 2,371.54 4 PVC/SS 85-1_05 20 CBr 7161 11.39
IMWOT 12/01/1997 - 110 97 65 2,387.05  2,388.77 4 PVC/SS 70-90 20 CBr . 6506 4.94
Site 3 ROD
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TABLE 2.5-2. LANDF ILL GAS AND GROUNDWATER MONITORING WELL CONSTRUCTION PARAMETERS SITE 3

(Page 2 of 2)
_ Depth to Depthto - Ground Top of . . ] . Depth to Height of Water
) Well Total = Water Water . - Surface - Casing Casing - . Screen -~ Screen ’ Groundwater  Level Above Top
- Date -+ Depth Drilling Static Elevation Elevation Diameter  Casing - . Interval Length ~Formation  June 2009®  of Well Screen®
Well ID Installed (feet bgs)  (feet bgs) (feet bgs)  (feet MSL) - (feet MSL)  (inches) Type (feet bgs) (feet) Screened (feet bgs) ~ (feet)
3-MWO08 12/02/1997 00 - .99 - .8 237109 237336 4 PVC/SS 80-100 20 WBI/CBr 85.11 -5.11
. 3-MW09 12/03/1997 180 . 180 . 126° 2,366.70 ©2,368.67 4 PVC/SS 134-154 20 . CBr 8490 @ 49.10
3-MW10 12/03/1997 120 109 82 2,362.67 2,364.71 4 PVC/SS  97-117 20 CBr . 78.46 1854
3-MW11 - 8/07/2000 120.5 115 82 2,368.45 2,370.10 4 PVC/SS -100-120 . 20 ' CBr ) 7174 22.26
3-MW12 8/08/2000 115 © 95 : 94 2,369.21 - 2,370.77 4 - 'PVC/SS. - 95-115 -+ - 20 o CBr 85.34 _ 9.66
3MWI3 8/10/2000 97 - 95 8 2,364.84 2,366.33 4 pvoss T 20 . WBKCBr . 7905 . . 205
3-MW14 8/02/2000 120 110 88 2,369 2,363.68 4 PVC/SS 88-108 20 - CBr 80.47 7.53
3MWIS  2/242009 120 108 101 2393.92 239701 4 PVC/SS 100120 20 - WBf ‘10050 . -0.50
3MWI6 - 2/202000 1S 108 101 238772 2,390.88 4 PVC/SS . 95115 200 CBr 8281 1209 L
3-MW17 2/23/2009 100 NA 86 - 2,384.42 2,387.28_ 4 PVC/SS . 80-100 20 _ CBr _ 85.41 . - -5.41.
3-MWIS8 2/252009 . 105  NA - 99 . 2,366.66 2,369.51 4 PVC/SS 85-105 20 - CBr 968 . -11.82
3-MW19 2/18/2009 170 ~ NA 88 2,371.70 2,374.53 4 PVC/SS 150170 20 CBr . 871.80 62.20
3-MW20 21972000 . 95 NA % 23725 2,374.15 4 PVCISS . 7595 - 20 CBr §g.71 . 127
3-MW2I 21772009 100 NA B2 . 2365.89 236871 4 PVC/SS 80-100 20 - CBr 845 245
Notes:
@ Groundwater levels measured on June 3 2009.
® A ncgatlve value indicates the top of screen is above the June 3, 2009 water level. .
bgs below ground surface : ) ’ . NA not applicable
CBr °© competent bedrock C . ) . PVC polyvinyl chlorlde
CL clay o _ a : - T SM silty sand -
ID identification - ) ' SP poorly-graded sand
LFG landfill gas ' C _ - SS stainless steel
~ MSL  mear sea level ) . ’ - SW .  well-graded sand
MW  monitoring well o . . . : N o WBR  weathered bedrock
N:AWPGroup\WP\EAFB\OU7\S32012\ROD\PEVT2.5-2p2.doc ' - _ , N ' : : . ~ Site 3ROD
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TABLE 2.5-3. SUMMARY OF THE TEST PIT EXCAVAHON LOGS - SITE 3

(Page 1 of 2)

July 2012

' : ' Depth to Top Depth to Bottom
Test Pit Surface Features in - _ : of Refuse of Refuse
Number Area of Test Pit - Type of Refuse Encountered (ft bgs) . (ft bgs)
3-TPOl | -Subsidence indicating possible Paper, plastic, glass bottles, cans, 25 9.0
: refuse disposal cell cloth, lumber, wire, pipe, car tires '
3-TPO2 Subsidence indicating possible Paper, glass bottles, cans, cloth, 2.0 8.5
refuse disposal cell- ~ lumber, telephone wire, pipe
3-TPO3 Subsidence indicating possible Paper, plastic, glass bottles, cans, 15 8.0
refuse dmposal cell cloth, lumber '
3-TP04 Subsidence indicating possible No refuse encountered No refuse No refuse
refuse disposal cell encountered encountered
3-TPOS Subsidence indicating refuse Paper, plastic, glass bottles, cans, 0.75 11.0
disposal cell cloth, iron pipe, bundled cardboard
' _ and newspaper
3-TPO6 Subsidence indicating possible’ | Paper, plastic, glass bottles, cans,' 1.5 >12.5"
refuse disposal cell cloth, cleared vegetation, bundled (bottom not found)
' : paper '
3-TP07 .. Covered with construction and Concrete debris (1’ to 2’ diameter) 2.0 5.0
demolition debris : '
P ~ 3-TP08 Covered with construction and Concrete (1’ to 2’ diameter), asphal't' 1.0 10.0
‘ demolition debris (0.5’-to 1’ diameter), lumber,
plywood -
3-TP09 Subsidence indicating possible No refuse encountered "No refuse No refuse
refuse disposal cell : : _ encountered encountered
3-TP10 Covered with construction and Lumber, plywood, metal pipe to 1.5 >12.0
" demolition debris 6’ bgs; paper, plastic, glass bottles, ' (bottom not found)
: .cans below 6’ _
3-TP11 i Covered with construction and Concrete (0.5’ to 1’ diameter), . 2.0 >__12.0
demolition debris - lumber, plywood, cleared vegetation C (bottom not found)
3-TP12 Subsidence indicating possible - Concrete (1’ to 2 diameter), 1.5 10.0
refuse disposal cell . lumber, plywood, conduit, wire,
. sheet metal
3-TP13 ‘Subsidence indicating possible " Concrete (2 to 3’ diameter), bricks, 25 9.0
refuse disposal cell lumber, plywood, conduit, metal
. - ' _ pipe _
- 3-TPi4 Subsidence indicating possible Lumber, plywood, pipe, conduit, 1.5 6.0
refuse disposal cell - sheet metal, steel bands, paper
3-TP15 Subsidence indicating possible -No refuse encountered No refuse No refuse
refuse disposal cell encountered encountered
‘N;\WPGmup\WP\EAFB\OU7\S3\2012\ROD\PF\T2.5-3p2.doc ‘Site 3 ROD



TABLE 2.5-3. SUMMARY OF THE TEST PIT EXCAVATION LOGS SITE 3

_bgs below ground surface

N:\WPGroup\WP\EAFB\OU7\S3\20 lZ\ROD\PF\TZ.S-]pZ.doc ’

(Page 2 of 2)
o - Depth to Top Depth to Bottom
Test Pit Surface Features in of Refuse of Refuse
*__ Number ~_Area of Test Pit’ Type of Refuse Encountered - (ft bgs) (ft bgs)
' 3-TP16_ - Subsidence mdlcatmg possnble © . Lumber, plywood pipé, conduit, 1.0 - 5.0
: ' refuse dlsposal cell ) sheet metal, roof shmgle_s :
3-TP17 ¢ - Subsidence indicating possible _ Concrete (1" to 3 diameter), 1.0 9.0
refuse disposal cell ' asphalt, pipe, metal filings, road
3-TP18: Subsidence indicatlng possible No refuse encountered No refuse No refuse
* refuse disposal cell ' : encountered encountered
" 3-TP19° | Subsidence indicating possible "Paper glass bottles, cans, concrete, 20 >12.0
: refuse.disposal cell : asphalt pipe, condmt cleared ' " (bottom not found)
' : _ vegetation - _ _
3-TP20 Subsidence indicating possible - Paper, bottles, paint cans, cloth, 1.5 >12.0
refuse disposal cell concrete, asphalt, lumber, conduit, ' (bottom not found)
' ' ' wire . o '
- 3-TP21 Sub51dence indicating possible - Paper, glass bottles, cans, cloth, 2.5 9.0
refuse dlsposal cell ~ lumber, plywood, pipe, conduit,
_ _ sheet metal
' 3-TP22 | Subsidence iﬁdicating.possible' Paper, glass, cans, cloth, lumber, “3.0 >11.0
refuse disposal cell plywood, pipe, conduit, wire, (bottom not found)
o " cleared vegetation : '
3-TP23 . Subsidence indicating possible Paper, glass, cans, clolh concrete, 25 >10.0
refuse disposal cell asphalt, lumber, pipe, wire, cleared (bottom not found)
o vegetation
3-TP24 Subsidence indicating possible Paper, glass, cans, cloth, lumber, - 2.0 >10.0
o refuse disposal cell _plywood, pipe, wire ' (bottom not found)
3-TP25 | Subsidence indicating possible Paper, glass, cans, cloth to s 3.5
-1 refuse disposal cell 1.75’ bgs; concrete, asphalt below '
: g 175 - '
- Notes: _
> greater than .
ft- feet '

Site 3 ROD ‘

July 2012




'TABLE 2.6-1. MAXIMUM CONCENTRATIONS OF ORGANIC CONTAMINANT S DETECTED IN SHALLOW SOIL SAMPLES

COMPARED TO CALCULATED TDLs, RESIDENTIAL PRGs, AND RESIDENTIAL RSLs - SITE 3
(Page 1 of 2) :

No. Samples o No. Samples

: No. Samples
_ ' No. - Calculated Exceeding 2004 Exceeding 2010 Exceeding
Maximum Location ID Sample Detections/ . TDL Calculated TDL * Residential Residential Residential Residential
: o _ Concentration  of Maximum Depth  Total No. Value ®  Value/Total PRG ®. PRG/Total RSL © RSL/Total
Analyte (mg/kg) Concentration __ (ft bgs) Samples (mg/kg) No. Samples (mg/kg) No. Samples (mg/kg) No. Samples
Petroleum Hydrocarbons . o ' . . :
~ unknown extractable hydrocarbon B 170 . - 3-TP22 1 2/23 - - NP - NP -
" Volatile Organics _ : S . ' ' '
acetone - : 0.026 3-TP14 1 22 - - 14,000 0/2 61,000 02
p-isopropyltoluene 0.00301J - 3-TP08 S 1/23 - - NP o - : NP -
-methylene chloride - '0.0014 J 3-TP10. - 1 6/23 . 5 : - 0/23 9.1 - 023 ‘11 0723
toluene : - 0.0023J 3-TPO6 1 . 12/23 150 1 0/23 520 0/23 5,000 © 023
m- & p-xylene ' ©0.0019] 3TPOS 0.5 2/23 - ' - NP . NP -
xylenes, total _ .. 0.00197 . 3TPOS° 0.5 - 2123 1,750 0/23 270 - - 0723 7,200 0/23
" Semivolatile Organics : ’ ‘ ' . - : '
benzo(a)anthracene : - 096 - 3-TPO8 1 2/23 - o - 0.62 1/23 0.15- 2/23
benzo(a)pyrene - : 0.60 ~ 3-TPO8 1 1/23 0.2 ' 1/23 0.062 . 1/23 - 0.015 1/23
 benzo(k)fluoranthene ' - 0.38 3-TP23 1 1723 - - - 0.38¢ .. 023 . 0.38@ 0/23
bis(2-ethylhexyl)phthalate 14 > 3-TPO8 1 1723 4 . 0/23 35 0/23 .35 0/23
chrysene . ' 1.4 3-TPO8 1 2/23 - - 3.8@ 0/23 . 38@ 0/23
fluoranthene . 1.9 : 3-TPO8 1 2/23 - - _ 2,300 - 0/23 . 2,300 0/23
‘phenanthrene ' T 1.9 3-TPO8 1 2/23 - - NP - © . NP.. -
pyrene ' .50 3-TPO8 1 2723 . - - _ 2,300 . 023 . 1,700 -0/23
Pesticides and PCBs : o : : o o ) L ' .
Aroclor 1254 _ - 0.18 3-TP23 -1 5/23 - : - NP ' - 0.22 0/23
- Aroclor 1260 S 0.18 - . 3-TPO8 1 1/23 - - . NP. - 0.22 0/23
- alpha-chlordane S _ 0.018 3-TP23 1 2/23 - .- NP : - . NP -
gamma-chlordane : - 0.011 3-TP23 = 1 2/23 - Co- ' NP oo NP . -
"4,4'-DDD ) 0.0052 - 3-TP10 1 1/23 - - 24 . 023 2 0/23
4.4'-DDE _ 0.011 3-TP10 1 1723 - _ - ' 1.7 - 0/23 1.4 0/23
4,4'-DDT _ 0.013 3-TP10 1 . 2/23 : - - ' 1.7 - 0/23 1.7 0/23
dieldrin ' . . 0.0048 3-TP10° 1 2/23 - - 0.03 0/23 0.03 0/23
endrin aldehyde - : 0.16 J7) 3-TPO8 1 2/23 oo _ e NP : - : NP -
- PCBs, sum - 018 3-TPO8 1 6/23 0.5 - 0/23 . 0.22 0/23 0.089 © 3/23
_ Chlorinated Herbicides =~ . - L . o _ ' - . _
dalapon _ 033 3-TP14 . 1 10/23 © 200 0123 1,800 023 1,800 0/23
Site 3 ROD
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TABLE 2.6-1. MAXIMUM CONCENTRATIONS OF ORGANIC CONTAMJNANTS DETECTED IN SHALLOW SOIL SAMPLES
' ' COMPARED TO CALCULATED TDLs, RESIDENTIAL PRGs, AND RESIDENTIAL RSLs - SITE 3
-(Page 2 of 2) '

Notes:

Data for soil samples collected from test pits in July 2000.
Bolded analytes were detected above screening criteria.

® TDL (mg/kg) = Primary MCL (mg/L) (if promulgated) x Leachabllny Factor (10) x Attenuation Factor (100) (CRWQCB 1989). ‘

® USEPA Region 9 PRGs (USEPA 2004) were used to be consistent with the results presented in the Human Health Risk Assessment (Earth Tech 2004) and the Site 3 FS (Earth Tech 2008b).

©  Source: Regional Screening Levels (Formerly PRGs), Region 9-Spec:ﬁc Information (USEPA 2010)

@ CAL-Modified PRG (USEPA 2004). ' '

®  Source; DTSC recommended methodology for use of U.S. EPA Regtonal Screemng Levels (RSLT) in HHRA rzsk assessment process at Department of Defense sites and fac:lmes (Callfomla DTSC 2009)
- not appl icable

4,4'-DDD dichlorodiphenyldichloroethane

~ 4,4'-DDE dichlorodiphenyldichloroethylene

' 4,4'-DDT - dichlorodiphenyltrichloroethane
CRWQCB - California Regional Water Quality Control Board
DTSC " Department of Toxic Substances Control
ft bgs - feet below ground surface '
FS : feasibility study
HHRA Human Health Risk Assessment
ID identification
‘MCL Maximum Contaminant Level; more strmgent of the Federal or State pnmary MCL (CDHS 2003)
mg/kg milligrams per kilogram . ) .
mg/L milligrams per liter
No. number
NP not promulgated
Laboratory Data Qualifier: o ) o s

J Estimated result. Result is less than the reporting limit.

Earth Tech Data Validation Qualifier: .
~ (J7) Estimated value. Initial or contmumg cahbratlon unacceptable. - Indicates possxble low bias.

N:\WPGroup\WP\ExFB\OU7\S3\20lZ\ROD\PF\T2.6-1p2.doc ’ : ’ - Site 3 ROD
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TABLE 2.6.2. MAXIMUM CONCENT RATIONS OF ORGANIC CONTAMINANTS DETECTED IN SOIL SAMPLES COLLECTED AT DEPI‘H

N:AWPGroup\ WPAEAFB\OU7\S3\2012\ROD\PR\T2.6-2p2.doc

-.COMPARED TO CALCULATED TDLs, RESIDENTIAL PRGs, AND RESIDENTIAL RSLs SITE 3
(Page 10of2)
No. Samples No. Samples No. Samples
. : " "~ No. Calculated . Exceeding 2004 . Exceeding =~ 2010 Exceeding
Maximum Location ID - -Sample Detections/ TDL Calculated TDL. * Residential Residential ~ Residential ~ Residential
' Concentration  of Maximum = Depth  Total No. Value @ Value/Total PRG®  PRG/Total ~ RSL® " RSL/Total
_Analyte _(mg/kg) Concentration __(ft bgs) _ Samples. (mg/kg) . No. Samples (mg/kg) No. Samples (mg/kg) No. Samples
_ Petroleum Hydrocarbons ’ ’
gasoline 1.6 M 3-TP19 12 1/23 - - " NP - NP -
PHC, total recoverable - 16.6 3-MW06 10 1/17 - - NP . - NP -
unknown extractable hydrocarbon . 780 3-TP19 12 16/23 - - NP - NP -
" unknown volatile hydrocarbon 24 (). 3-TP10 12 1/23 - - NP - NP -
‘Volatile Organics : : : : o
acetone 0.032 3-MWO05 20 - 1117 - - 14,000 - 0/17 61,000 0/17
n-butylbenzene 0.016 3-TP19 12 6/23 - - 240 0/23 240 © 0/23
sec-butylbenzene 0.0077 3-TP19 12 5/23 - - 220 0/23 . 220 @ 0/23
chlorobenzene 0.028 3-TP22 11 2/40 70 0/40 150 -0/40 290 - 0/40
1,2-dichlorobenzene 0.015 3-TP22 11 3/80 600 0/80 - 600 0/80 1,900 0/80
1,4-dichlorobenzene . 0.24 3-TP23 10 9/80 5 0/80 3.4 0/80 24 0/80
ethylbenzene 0.048 3-TP19 12 6/40 300 0/40 400 0/40 54 0/40
isopropylbenzene 0.0090 3-TP19 12 4/23 - - 570 0/23 NP -
p-isopropyltoluene 0.058 3-TP19 12 . 9/23 - - NP - NP -
n-propylbenzene 0.022 3-TP19 12 - 5/23 - - 240 © 0023 NP -
tetrachloroethene (PCE) 0.0026J 3-TP19 12 1740 5 0/40 0.48 "~ 0/40 - 0.55 0/40
-toluene ' 0011JG 3-TPOS 11 5/40 . . 150 0/40 520 0/40 5,000 0/40
1,2,4-trichlorobenzene 0.00221 3TP22 11 2/63 5 0/63 62 0/63 22 0/63
trichloroethene (TCE) 0.0013J 3-TP19 12 1/40 5 0/40 0.053 0/40 2.8 0/40
1,2,4-trimethylbenzene - 0.18 3-TP19 12 12/23 - - - 52 0/23 62 0/23
1,3,5-trimethylbenzene 0.062 3-TP19 12 5/23 - - 21 0/23 780 0/23
. m- & p-xylene 0.12- 3-TP19 12 7/40 - - NP - NP -
o-xylene 0.017 3-TP19 12 3/40 - - NP - - NP -
xylenes, total 0.137 3-TP19 12 7/40 1,750 0/40 270 0/40 . 7,200 0/40 -
Semivolatile Organics ' . . - _
bis(2-ethylhexyl)phthalate 1.9 3-TP19 - 12 8/40 4 0/40 35 0/40 - 35 '0/40
butyl benzyl phthalate 1.1 3-TPOS - 11 1/40 - oo 12,000 0/40 - 210 0/40
naphthalene 25G 3-TPO2 . 85 11/63 - - 1@ 2/63 36 023 -
pentachlorophenol 17 3-TP19 12 1/40 1 - 1740 -3 1/40 3 1/40 .
Pesticides and PCBs : _
Aroclor 1242 0.074 3-TPOS 11 3/40 - - NP - 0.22 0/40
Aroclor 1248 35 3-TP23 - 10 3/40 - - NP - 022" 3/40
Aroclor 1254 7.2 3-TP24 10 5/40 - - NP - 0.22° 3/40
Aroclor 1260 1.1 3-TP22 11 1/40 - - NP - 0.22 1/40
Site 3 ROD
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TABLE 2.6.2. MAXIMUM CONCENTRATIONS OF ORGANIC CONTAMINANTS DETECTED IN SOIL SAMPLES COLLECTED AT DEPTH
COMPARED TO CALCULATED TDLs, RESIDENTIAL PRGs, AND RESIDENTIAL RSLs - SITE 3

(Page 2 of 2)
No. Samples : No. Samples: . No. Samples
: o No. Calculated . Exceeding 2004 Exceeding 2010 °  Exceeding
Maximum Location ID Sample  Detections/ TDL Calculated TDL  Residential ~ Residential ~ Residential  Residential
Concentration  of Maximum =~ Depth  Total No. ~ Value @ -Value/Total PRG ® PRG/Total RSL © RSL/Totat
Analyte (mg/kg) - Concentration  (ft bgs) Samples (mg/kg) No. Samples (mg/kg)  No. Samples . (mg/kg) No. Samples -
Pesticides and PCBs LContmued)' : : ' o : ' '
alpha-chlordane _ - 0.21 3-TP24 .10 7/40 - . ' NP - - NP -
- gamma-chlordane - 017 3-TP24 10 6/40 - - ' NP - NP -
4,4'-DDD _ ' 0.011 © 3-TPO8 10 1/40 - SLo- 24 . 0/40 _ 2 "~ 0/40
4,4'-DDE : _ \, 0.065 3-TP21 9 3/40 _ - - 1.7 "~ 0/40 - 1.4 . 0/40
4,4'-DDT s 0.013 3-TP16 5 . 2140 - - 1.7 - 0/40 1.7 - 0/40
dieldrin T -~ 0.0048 3TPI6 . . 5 5/40 - - 0.03 - 0/40 0.03 - 0/40
eendrin aldehyde ' 0.014 - 3-TPO8 10 /40 - - NP - ' NP . S
PCBs, sum o 7.2 3-TP24 10 . 12/40 0.5 5/40 0.22 T 77/40 0089 7/40
Chilorinated Herbicides B | . . - - . |
dalapon : ' . 0.13COL 3-TP14 6 6/23 . 200 0/23 1,800 0/23 1,800 0/23
Notes:.

Data for soil samples collected from July 1992 through October 1996,
Bolded analytes were detected above screening criteria.

® TDL (mg/kg) Primary MCL (mg/L) (if promulgated) x Leachability Factor (10) x Attenuation Factor (100) (CRWQCB 1989).

® USEPA Region 9 PRGs (USEPA 2004) were used to be consistent with the results presented in the Human Health Risk Assessment (Earth Tech 2004) and the Site-3 FS (Eanh Tech 2008b).

©  Source: Regional Screening Levels (Formerly PRGs), Region 9-Specific Information (USEPA 2010).

@ CAL-Modified PRG (USEPA 2004). '

© - Source: DISC recommended methodology for use of U.S. EPA Regional Screening Levels (RSLs) in HHRA risk assessment process at Depanmem of Defense sites and facilities (Cahforma DTSC 2009).

- not applicable ftbgs - feet below ground surface NP ' not promuigated

44'DDD  dichlorodiphenyldichloroethane : HHRA =~ Human Health Risk Assessment S PCBs polychlorinated biphenyls

4' 4'-DDE dichlorodiphenyldichloroethylene : ID identification PRG . preliminary remediation goal

4'4‘-DDT - dichlorodiphenyltrichloroethane MCL Maximum Contaminant Level more stringent of RSL regional screening level

C'RWQCB California Regional Water Quality Control Board - the Federal or State primary MCL (CDHS 2003) TDL total designated level

DTSC Department of Toxic Substances Control mg/kg .. milligrams per kilogram USEPA United States Environmental' Protection Agency
FS feasibility study ) mg/L " milligrams per liter :

. . No. * number

Labarétory Data Qualifiers.:

‘M. This sample has GC/FID characteristics that are similar to gasoline.
] Estimated result. Result is less than the reporting limit. . -
G Elevated reporting limit. The reporting limit is elevated due to matrix mterference
| COL More than 40 percent RPD between primary and conﬁrmatlon results. The lower of the two results is reported.

Earth Tech Data Validation Qualtﬁer :
. (K) Estimated value. Recovenes for one or more surrogates are above QC limits. Valué_s may be biased high.

N:\WPGroup\ WPAEAFB\OU7\S3\2012\ROD\PF\T2.6-2p2.doc : : . C . Site 3 ROD
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TABLE 2.6-3. MAXIMUM CONCENTRATIONS OF INORGANIC CONSTITUENTS DETECTED IN SHALLOW SOIL SAMPLES COMPARED

TO CALCULATED BACKGROUND CONCENTRATIONS, CALCULATED TDLs, RESIDENTIAL PRGs, AND RESIDENTIAL RSLs - SITE 3
. . No. Samples No. Samples . . No. Samples No. Samples’
_ No. Calculated Exceeding  Calculated Exceeding 2004 . Exceeding =~ 2010 Exceeding
Maximum Location ID  Sample Detections/  Background  Background/ -~ TDL  Calculated TDL Residential Residential Residential Residential
o Concentration of Maximum Depth  Total No. Concentration ®  Total No.© Value®  Value/Total . PRG®  PRG/Total RSL @ RSL/Total
Analyte _(mg/kg)  Concentration _(ft bgs) _ Samples (mg/kg) Samples (mg/kg) -~ No. Samples  (mg/kg) No. Samples  (mg/kg)  No. Samples
Metals and Other Elements ' o ' ' B _ ' o :
aluminum 25,100 3-TP20 1 23/23 25,835 0/23 * 10,000 11/23 76,000 0/23 77,000 0/23
arsenic . - 18.0 3-TP20 1 23/23 28.61 0/23 100 0/23 0.062 23/23 0.062 ® 23/23
barium 126 3-TP20 1 - 2323 345 0/23 10,000 0/23 5,400 ~0/23 15,000 0/23
beryllium . 0.92 3-TP20 1 19/23 - 1.2 0/23 40 0/23° ‘150 0/23 16" 0/23
calcium 25,100 3-TP12 1 23/23 144,000 0/23 - - "NP . - NP -
chromium, total 17.1 - ~ 3-TP20 1 23/23 30.44- 0/23 500 0/23 210 0/23 NP - -
cobalt . 7.9 3-TP20 1 1/23 14.15 0/23 - - 900 0/23 - 23 “0/23
copper ' 18.3 3-TP23 1 22/23 281 0/23 - - 3,100 0/23 3,100 0/23
iron 27,300 3-TP20 1~ 23/23 34,822 0/23 - - 23,000 1/23 55,000 0/23
lead ' 194 " 3-TP22 1 23/23 189 1/23 - - 150 ©- " 1/23 80® 1/23
magnesium 11,200 3-TP20 - - 1. 23/23 20,134 0/23 - - NP - " NP -
manganese . 563 " 3-TP20 1 23/23 . - 942.8 0/23 - B 1,800 0/23 1,800 0/23
" mercury 0.32 3-TPO8 1 3/23 0.14 - 2/23 20 0/23 23 023 5.6 0/23
nickel 9.5 3-TPO8 1 18/23 17.1 0/23 1,000 0/23 1,600 0/23 1,500 0/23
potassium _ 5,480 3-TP20 -1 23/23 7,610 - 0/23 - - NP - NP -
selenium - 0.59 3-TP20 1. 123 - - 500 0/23 390 0/23 390 0/23
silver .13 3-TP23 1 1/23 1.25 1723 - - 390 .0/23 390 . 0/23
sodium ' 961 3-TP21 1 10/23 12,608 0/23 - - NP - NP -
vanadium 425 3-TP20 1- 23/23 77.12 0/23 - - 78 023 390 0/23
zinc 97.0 3-TP20 1 23/23 126 0/23 - - 23,000 0/23 23,000 0/23
Notes:

Data for soil samples collected from test pits in July 2000. . .
Bolded analytes were detected above both background and TDLs or PRGs.

® Background level calculated for Operable Unit 1 (Earth Tech 1996¢).

® TDL (mg/kg) = Primary MCL (mg/L) (if promulgated) x Leachability Factor (100) x Attenuanon Factor (100) (CRWQCB 1989).

) CAL-Modified PRG (USEPA 2004).

© USEPA Region 9 PRGs (USEPA 2004) were used to be consistent with the results presented in the Human Health Rlsk Assessment (Ean.h Tech 2004) and the Site 3 FS (Earth Tech 2008b)
@ Source: Regional Screening Levels (Formerly PRGs), Region 9-Specific Information (USEPA 2010).

" Source: DTSC recommended methodology for use of U.S. EPA Regional Screemng Levels (RSLs) in HHRA risk assessment process at Department of Defense sites and facilities (Cahforma DTSC 2009).

not applicable

CRWQCB California Regional Water Quality Control Board

DTSC Department of Toxic Substances Control
FS feasibility study - }
ft bgs feet below ground surface

HHRA Human Health Risk Assessment

N:\WPGroup\WP\EAFB\OU7\S3\2012\ROD\PF\T2..6-3p1.doc

ID
MCL

mg/kg
mg/L
No.

identification

" Maximum Contaminant Level; more stringent of
the Federal or State primary MCL (CDHS 2003)
milligrams per kilogram

milligrams per liter

" number

NP

PRG
RSL
TDL

"USEPA

not promulgated

preliminary remediation goal
regional screening level

total designated level - :
United States Environmental Protection Agericy

Site 3 ROD
July 2012



‘TABLE 2.6-4. MAXIMUM CONCENTRATIONS OF INORGANIC CONSTITUENTS DETECTED IN SOIL SAMPLES COLLECTED AT DEPTH COMPARED
TO CALCULATED BACKGROUND CONCENTRATIONS, CALCULATED TDLs, RESIDENTIAL PRGs, AND RESIDENTIAL RSLs - SITE 3

: No. Samples . - No. Samples ' No. Samples - No. Samples
’ No. Calculated Exceeding  Calculated Exceeding = 2004 Exceeding 2010 - Exceeding -
Maximum Location ID  Sample Detections/  Background  Background/ TDL Calculated TDL Residential Residential Residential Residential -
Concentration of Maximum Depth  Total No. Concentration®  Total No. =~ Value ® Value/Total PRG®  PRG/Total RSL“.  RSL/Total

Anal'yte_ : _ (mg/kg) Concentration. (ft bgs) _ Samples (mg/kg) Samples' (mg/kg) ~ No. Samples (mg/kg) No. Samples  (mg/kg) No. Samples
Metals and Other Elements ’ : . : ' .

aluminum 19,000 3-TP23 10 40/40 25,835 0/40 10,000 11/40 76,000 - 0/40 77,000 -

.+ arsenic 14.9 3-MWO06 25 - 39/40 28.61 0/40 T100 0/40 . 0.062 . 39/40 0.062 ® 39/40

. barium - o202 3-TP20 C 12 40/40 345 - 0/40 10,000 . 0/40 5,400 0/40 15,000 - 0/40
beryllium . © 077 3TP23 . 10~ 26/40 - 1.2 0/40 40 0/40 - 150 0/40 160 0/40

" cadmium 6.9 . 3-TP21 9 6/40 0.79 5/40 50 040 37 0/40 - NP -
calcium 32,100 3MW03 5 40/40 144,000 0/40 - . . NP - : NP -
chromium, total - 47.3 3-TP20 12 40/40 30.44 1/40 500 - - 0/40 210 0/40 NP _ -
cobalt _ T 8.9 3-TP20 12 20/40 14.15 0/40 - .- ' 900 " 0/40 23 o 0/40
copper o 118 3-TP20 12 - 3740 - 28.1 . 2/40 - P 3,100 -0/40 3,100 0/40
iron : 35,700 3-TP19 12 -40/40 34,822 1/40 - - 23,000 - 3/40 55,000 0/40
lead o 132 . 3TP20 - 12 23/40. 18.9 5/40 - C- T 150@ 0/40 - 80" 2/40 -
magnesium 7,880 = 3TP23 10 40/40 20,134 0/40 ' - - NP - - NP . -
manganese 434 3-TP22 11 40/140 - 9428 . 0/40 - - 1,800 0/40 1,800 0/40
mercury - - 1.2 RLA 3-TP19 . 12 9/40 1 0.14 _ 6/40 20 0/40 23 0/40 5.6 ©0/40
molybdenum' - 7.1 “3-TP20 12 . 1/40 . 3.8 - 1740 -~ . - : - -390 0/40 . 390 040
nickel _ 31.2 " 3-TP20 12 14/40 17.1. 1/40 1,000 0/40 . 1,600 0/40 1,500 0/40
potassium L 4,290 3TP23 .° 10 - 40/40 7,610 0/40 - - .+ NP - NP -
selenium 1.3 3-TP19 12 © . 5/40 - - 500 040 . 39 040 390 - 0/40
silver 2.7 3-TP20 12 5/40 1.25 © 440 - - _ - T390 . .0/40 . 390 0/40
sodium 904 3-MW01 30 $36/40 12,608 0/40 - _ - - NP - NP -
vanadium 348 . 3-TPO8 - 10 40/40 - 7712 0/40 - C- 78 "~ 0/40 390 0/40
zing 516 3-TP20 . 12 40/40 . 126 . 7140 . - . 23,000 - 0/40 23,000 0/40 -
_ Notes: '

Data for soil samples collected from July 1992 through October 1996.
Bolded analytes were detected above both background and TDLs or PRGs.

® Background level calculated for Operable Unit 1 (Earth Tech 1996¢).

® TDL (mg/kg) = Primary MCL (mg/L) (if promulgated) x Leachability Factor (100) x Attenuation Factor (100) (CRWQCB 1989) )
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